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LETTER OF TRANSMITTAL. 
STATE GEOLOGICAL SURVEY, 
UNIVERSITY OF JLLINOIS, April 22, I90,8. 
Governor C. S. De1~1i'en, Chairman and l'v'I emben of the Geological 
Commlission: 
GENTLEMEN-I submit herewith material forming the year book of 
the State Survey for I907, with the recommendation that it be printed 
as Bulletin No.8. It includes the record of a notably successful year's 
work which is ful ly reviewed in the administrative portion of the re-
port The accompanying papers present in abstract or in preliminary 
form many of the important results of the year's surveys. More com-
plete reports are being prepared and will be submitted for publication 
as rapid! y as possible, 
The large amount of geological work accomplished was made possi-
ble by the cutting clown of the topographic allottment consequent on a 
partial failure of Cong ressional appropriations. It is to be hoped that 
in the near future funds may be available for at least an equivalent 
amount of geological work and no less of topographic. Both classes 
of surveys are in g reat demand throughout the State and should be 
pushed as rapidly as the fi nances of the S tate will permit. 
Very respectfully, 
H. FosTER BAIN, 
Directo1•. 
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INTRODUCTION. 
Orga.nization--For the year r907 the Geological Survey was organ-
ganized in three sections; a, geologic; b, topographic and c, drainage. 
The geologic work was under 'the immediate direction of the director. 
The topographic surveys w,ere carried on under Mr. Vv. H . Herron, 
Geographer in charge of the central section, U. S. Geological Survey. 
The drainage work was under the general charge of th.e director, but 
Mr. Herron and Mr. E. W. McCrary courteously relieved him of much 
of the direct responsibil ity for the work. 
The work of the year, as shown in detail in the following pages, in-
volved the extension of the topographic surveys to cover important 
portions of the coal fields, oil fields and lake shore, the organization of 
the special survey of bottom lands subject to overflow, and the vigor-
ous prosecution of the general investigation of the mineral resources 
of the State. 
As heretofore the relations between the State Geological Survey and 
other organizations have been close. With the U. S. Geological Survey 
there has been cooperation, as detailed later, in the topographic survexs, 
the drainage surveys, the study of the coal fie lds, the clays aad quarry 
products, the water resources of the State and the collection of mineral 
statistics. With the Internal Improvement Commission and the U. 
S. Department of Agriculture special cooperation has been arranged 
covering the su rvey and study of the rivers of the State. 'i\Tith the 
Engineering Experiment Station, the graduate school and the depart-
ment of chemistry of the University of Illinois, special chemical studies 
of coal have been carried on throughout the yea r. vVith the tate 
Water Survey and other organizations, as detailed in the administrative 
report for r9o6, cooperative studies of the water of the State were 
carried on up to July rst. After that date less forma l but very helpful 
assistance wa given us by the Water Survey. T he University of hi-
cago, the University of Illinois, Northwestern Univers ity and Augus-
tana College authorities have also been extremely helpful in arranging 
satisfactory hours or leaves of absence for members of their instruc-
tional forces to arry on survey work. N umerous firms and individ-
uals have been of material assistance and acknowlcclg-ment will b made 
in the individual reports as issued. Mention should, however, be made 
espcciall_v of the Fuel Engineering ompany and of Mr. . Bem nt 
of hic;Jgo for assistance and ou rtesies received. To th e and the 
many others who hav assist c1 th officers of the smvey in th ir work 
our best thanks at-e IT red. 
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Personell-In the course of the year there were numerous changes 
in the working force of the survey. In June Mr. F. B. Van H orn, 
Assistant Geologist in general charge of the office, resigned to accept 
an important position with the U. S. Geological Survey at W ashington, 
D. C., with him went Mrs. Sadie A. Van Horn, stenographer. The 
office work was temporarily assumed by G. R. White but later the 
places were filled by the appointment of Samuel Abrams, stenographer 
and G. M. \i\Tood, clerk. On July Ist, Mr. Frank W. DeWolf assumed 
the position of Assistan t State Geologist, being detailed by courtesy of 
the director of the U. S. Geological Survey for duty in connection with 
our cooperative studies of the coal fields . Mr. DeWolf has not only 
had charge of the coal surveys but has handled many of the details of 
the regular office work and has been in full charge during temporary ab-
sences of the director. Messrs. Rolfe, Grant and Salisbury have con-
tinued to serve as consulting geologists and Messrs. Parr and Bartow 
as consulting chem ists as detailed elsewhere. Messrs. Weller, Savage 
and J. A. Udden have served various parts of the year as geologists. 
Messrs. Jon U dden, G. H. Cady, H. H . Barrows, ]. C. Carman, J. 
1 W . Goldtwait, J. C. Jones, N. M. Fenneman, A. C. Trowbridge, I. J. 
Broman and A. J . E llis, have served as field assistants. Mr. R. C. 
Purdy, ceramist, resigned from the University in June to accept a 
position in Ohio State University, and was succeeded by A. V. Blein-
inger. Messrs. ]. K. Moore and H . R. Straight served ·a short time 
as special agents in the collection of mineral statistics. Mr. E . F . Lines 
Assistant Geologis t, has been on duty half the year in connection with 
certain studies of clays being carried on in cooperation wi th the U . S. 
Geological Survey. Mr. E. F. Burchard, also of the U. S. Geological 
Survey, spent a few months in the study of quarry products and road 
materials for the State Geological Survey and the State Highway 
Commission. Mr. David l i\lhite of the U . S . Geological Survey spent 
a short season in the State. Messrs. Carman, E llis, Broman and Fen-
neman have completed the work assigned to them. T he other field as-
sistants are engaged in writing up thei r reports. 
A number of the State mine in spectors have, as heretofore, assisted 
in the work of survey. Messrs. James Taylor and Tom Moses in par-
ticular, have devoted time to mine sampli ng and similar work. Mr. 
W. F. Wl~eeler served as chemist throughout the year. In the cooper-
ative coal studies and in certain analytical work Messrs. Justa Lind-
gren, P erry Barker, C. K. Francis, N . D. Hamilton, Dean Burns and 
R. F. Hammer were also employed a portion ' of their time. 
In the topographic work the men employed were Mr. \i\T. H. H erron, 
geographer in charge, Messrs. J . R. Ell is, W . ]. Lloyd, ]. F. McBeth 
and H. L. McDonald, topographers; Messrs. E. W . McCrary, Lee 
Morrison and W. A. Gelbach, junior topographers ; W. H. Snyder, 
recorder; Messrs. Henry Bucher, Donald Wilhelm , A. J . Hendley, G. 
L. Gross, W. L. Harrison, E. L. Hain and A. C. Wood, leveli11en; 
Messrs.]. W. Lowell, Jr. , F. W. Crisp, G. R . Hoffman , ]. S. Rohrer, 
R. C. 0 . Matheny and S . K. Atkinson, traversmen. In addition rod-
m<'n, chainmen and laborers were temporarily employed as needed. 
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From July to December Mr. Herron made his headquarters at Ur-
bana to the very great advantage of the State work. He coui'teously 
undertook in addition to his regular work the organization of the 
special drainage surveys, for which we are under great obligations to 
him. A number of members of the regular topographic force was em-
ployed in this work. In addition Messrs. P. E . Fletcher, John Fletcher 
and James· E. Tichenor with usual complement of rodmen and laborers 
were employed. 
The present organization of the survey is as follows: 
COMMISSIONERS. 
Governor C. S. Deneen, Chairman. 
Professor T. C. Chamberlin, Vice Chairman. 
President E. J. James, Secretary. 
H. Foster Bain, Director, 
Samuel Abrams, Clerk. 
AD!'.UNISTRATIVE WORK. 
GEOLOGICAL SECTION. 
F. W. DeWolf, Assistant State Geologist. 
Professor R. D. Salisbury, Consu lting Geologist. 
Professor U. S. Grant, Consulting Geologist. 
Professor C. W. Rolfe, Consulting Geologist. 
Professo r S. W. Parr, Consulting Chemist. 
Dr. Edward Bartow, Consulting Chemist. 
Dr. Stuart Weller, Geologist. 
Professor T. E. Savage, Geologist. 
Professor J . A. Udden, Geologist. 
Professor A. V. Bleininger, Ceramist. 
Mr. E . F. Ljnes, Assistant Geologist. 
Mr. W. F. Wheeler, Chemist. 
Mr. H. H. Barrows, Field Assistant. 
Dr. J. W . Goldthwait, Field Assistant. 
Mr. J. C. Jones, Field Assistant. 
Mr. A. C. Trowbridge, Field Assistant. 
Mr. G. H. Cady, Field Assistant. 
Mr. Jon Udden, Field Ass!stnt. 
TOPOGRAPHIC SECTION. 
W. H. Herron, Geographer in Charge. 
W. J. Lloyd, Topographer. 
J. F. McBeth, TopogTapher. 
J. R. Ellis, Topographer. 
H. L. McDonald, TopogTapher. 
E. W. McCrary, Junior Topographer. 
Lee Morrison , Junior Topographer. 
W. A. Gelbach, Junior •ropographer. 
DIIAINAOE SE 'J'ION . 
W. H . H erron , Geographer . 
E . W. McCrary, Assis ta nt Jll ngincer. 
G. M. wood, Clerk. 
Ka.skaslcia River Survey: 
P . E. Ji'l0tcber, Res!dent Engin r . 
John J~lclch e t·, Levclman. 
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Lee Morrison, Topographer. 
S. K . Atkinson, Traversman. 
R. C. 0. Matheney, Traversm:an. 
Big Muddy River Survey: 
J. S. Rohrer, Topographer. 
G. Il. Gross, Levelman. 
Embarass River Survey: 
J ames E . Tichenor, Topographer. 
GEOLOGICAL SECTION. 
IS 
Gen;eral Stratigraphy-A correct knowledge of the stratigraphy of 
the State is fundamental to any study of its mineral resources. 
Whether it be coal, clay, stone, water, oil, gas or any other mineral, 
we must know the character, thickness and relations of the rocks prior 
to any certain determination of rock content or · structure. For this 
reason a considerable portion of the fund s of the survey continue to 
be devoted to stratigraphic studies. These are under the general 
direction of Dr. Stuart Weller of the University of Chicago who de-
votes to the work such portion of his time as can be spared from acad-
emic duties . He is mainly assisted by Mr. T. E. Savage of the Univer-
sity of Illinois and by Mr. Jon Udden, though all the field men con-
tribute to work. 
In I907 Dr. Weller's personal work involved the continuation of his 
studies of the Mississippian formation of southern Illinois and a pre-
liminary statement of his results so far as relates to the Salem lime-
stone, appears in later pages. In views of the scientific and economic 
importance of the Mississippian rocks it is p]anned for Dr. Weller to 
continue these studies through at least another season. In the mean-
time he has found time to visit other portions of the State in company 
with members of the survey and has contributed notably to our know-
ledge of these areas. 
Mr. T . E . Savage devoted his field season to a study of the pre-Mis-
sissippian rocks .of southwestern Illinois, a complex and little studied 
stratigraphic section. His laboratory work was done at Yale Uni-
versity under the direction of Professor Charles Schubert. A prelim-
inary statement of his results, which prove to be of unexpected scien-
tific importance, appears in later pages. 
In connection with the work on coal, clay, cement materials, etc., 
notes of large value form a stratigraphic point of view are being rap-
idly accumulated. The detailed structural maps by Messrs. DeWolf 
and J. A. Udden published in this volume are believed to be especially 
important and it is to be remembered that these results while not so 
striking as certain others are even, in some cases, so immediately use-
ful, are in the end of the highest economic importance as well as fit 
contributions by our State to scientific advancement. 
The demand for Dr. Weller's bulletin containing a preliminary geo-
logical map of the State (Bulletin No. I) having become so great 
that but a few copies remained available for distribution, a new edi-
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tion was prepared and distributed.* An abstract of the more important 
changes in the text is given in this volume. The supply available for 
gratuitous distribution was e.,'<hausted within a month of its publica-
tion and since that sales have been steady. This perhaps sufficiently in-
dicates the interest with which it has been received. 
Coal-Since July rst the special studies of the coal fields have been 
under the immediate direction of Assistant State Geologist DeWolf. 
These studies have been of two kinds: ( r) F ield surveys; ( 2) Labor-
atory invest igation . The first have been carried out in close coopera-
tion with the U. S. Geological Survey, which organization has borne 
one-half the expense of the work. T he second has been under the 
laboratory direction of Professor S. Vv. Parr, consulting chemist and 
has involved cooperation with the University proper, the Engineering 
Experiment Station and the Fuel Engineering Company. 
The field surveys of the year have included the extension of the de-
tailed work in the southern part of the State westward from the Eldo-
rado, across the Galatia and into vVest F rankfort quadrangle, with pre-
liminary work to and including Murphysboro. This work was carried 
out by Mr. DeWolf with the assistance of Mr. A. J. Ellis. A prelim-
inary statement of results appears in later pages of this report. . 
The work near East St. Louis has been written up by Dr. N. M. 
Fenneman and a report is nearly ready for submission. Dr. ]. A . 
Udrlen, assisted by Mr. I. ]. Broman, has carried the detailed field 
work eastward across the Belleville and Breese quadrangles. A pre-
liminary report on this area is submitted with this and a fuller 
one is in preparation. In the Springfield district the field work of the 
past season was directed rather to a study of the surface features. by 
Mr. ]. C. Jones . I t is planned in 1908 to complete the underground 
stratigraphic studies as far as present data will allow and to prepare 
a report . In the Peoria distr ict additional field work was carried on by 
Dr. ]. A. Udden and a very complete report has been prepared for 
publication. Certain interesting portions are abstracted for immediate 
publication in thi year book and appear in later page . 
In general Mr. De\ i\Tolf has made reconnaissance studies over a con-
siderable portion of the fi eld outside the areas now being surveyed in 
detail, and Mr. David \il/hite has extended his very valuable researches 
upon the paleobotanic horizons, particularlv in the eQuivalents of the 
Pottsville group of the east. The work of Messrs. G. II. Cady and Jon 
Udden, noted elsewhere. in tracing- out certain coal measure limestones 
has also measurably advanced our know! dg- of the g-eneral strati-
graphy of the field. Tt is exp ctcd that in 190R lhr. c g-eneral studi<' 
in particular, will be rapidly expanded with a view lo the early publi-
cation of a g- neral preliminary report upon the coal fields of the State. 
The laboratory work of the year has inv lvccl. ( r) the chemical an-
aly. is of coals mined in the area. being- surveyed in detail and (2) 
general stucl ie. of the cornpo. it ion of our coal and conditions "hich 
afTcct its heal value. A number of analyses ;wl' puhli. heel in the de-
tailed r ports herewith submillccl. Several hrid papers a!. o appear 
•sl{LLf' Ot•ol. Suncy, flllnol~ . Hull. 6. Prkt• 45 rf•nt~. 
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in which are preliminary statements of results obtained on the deter-
ioration of coals in the laboratory and in storage. These studies are 
still being carried on and the results he re given are of preliminary value 
only. Later results will be based on much fuller and more accurate 
determinations. It is believed none the less that the results here 
announced are truly significant and warrant publication. The analyses 
except where otherwise stated, are based upon mine samples collected 
by Messrs. DeWolf, Wheeler and Moses, or car samples collected at 
the mine or university by Mr. ·wheeler, Mr. Lindgren or other mem-
bers of the E ngineering Experiment Station staff. The commercial 
samples were furnished by the Fuel Engineering Company of Chicago 
and are in all cases based upon actual deliveries in large quantity. The 
figures given by Mr. Bement are based upon coal passed on by him in 
the course of a large private practice. 
It has been found impracticable at the present time, mainly owing to 
limitations of funds , to undertake certain highly desirable studies of 
the technology of the mining industry and of the geographical distribu-
tion ·of markets for Illinois coals. It is believed that much good woald 
result from investigations along these lines and that certain portions 
of the work are well within the proper limits of the State Geological 
Survey. It is now well known that there is, under present commei·cial 
conditions, an enormous waste in the mining of Illinois coal. In indi-
vidual districts this has been estimated to amount to as much as 6o 
per cent, though of course such losses are not general. It would, how-
ever, probably be safe to say that in very many places 40 per cent 
of the coal in the ground is left unmined or is ruined in the process 
of mining. In addition, the methods of mining introduced in rectnt 
years have greatly increased the production of fine sizes and have also, 
seemingly, increased the danger to life and property in the mines. The 
causes for all these losses are complex. and it is not to be supposed 
that either operators or miners willingly submit to them. Neither is 
it to be expected that the losses of life and property can be entirely 
done away with. At the same time experience has abundantly proven 
that careful and impartial investigati9ns of such conditions wi)l point 
the way to the remedying of some at least of the abuses, an::l in view 
of the enormous importance of the subj ect to the State and the publ ic 
at large, such studies are believed to be amply warranted. Fortunately 
it now seems likely that the U nited States government will take up a 
general study of the most complex of the problems-the causes aEcl 
preventions of explosions and other accidents in mines. This :, till 
leaves, however, many important local problems to be investigi!tr>d; 
problems that are in no way national, and it is hoped that the State 
Survey may be given the means for taking them up. 
The expa,nsion of markets for Illinois coal is a matter of vital import-
ance ·to the coal industry and indirectly to the people of the eriti;e 
State. One of the most important means of promoting this expansion 
is ·by removing certain misapprehensions as to the quality of the c~'> al 
and the pointing out of better means of burning, so as to increase its 
efficiency and decrease the smoke produced. T his work ha s been t::tken 
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up vigorously by the Engineering Experiment Station, which has pub-
lished excellent bulletins on "How to Burn Illinois Coal Without 
Smoke" and other similar subjects* In addition to this valuable work, 
there should be investigations of the actual markets for the d tfferent 
grades of coal and of possible enlargements of these markets. There 
are large areas to the northwest within which Illinois washed coals 
might profitably supplant eastern coals now being sold. There are 
other areas to the south and west where, with proper organization of 
transportation agencies, even in advance of improvement of the rivers, 
trade territory could be gained. Any widening of the market would 
be of large benefit to the local industry, particularly if the summer 
market could be increased . For this reason the studies now under way 
relating to weathering of coal and coal storage are especially 
important. 
Clay-As heretofore, the laboratory investigation of our clays has 
been carried on in cooperation with the Department of Ceramics of 
the U niversity of Illinois, with Professor C. W. Rolfe as cvnsulting 
geologist . O n July r Mr. R. C. Purdy was succeeded by Mr. A. V . 
Bleininger as ceramist. At the same time Mr. E. F . Lines of the 
United States Geolog ical Survey was detailed for special cooperat:ve 
'work on clays. 
The laboratory work on paving brick has been completed, and the 
report has been undergoing revision by Messrs. Rolfe, Purdy and Tal-
bot. It is now essentially ready for publication. 
The report includes the following chapters: 
Geology of Clays ; by C. W . Rolfe. 
Geological Distribution of Paving Brick Clays in Ill inois ; by C. W. Rolfe. 
Qualities of Clays suitable for making Paving Brick ; by Ross C. Purdy. 
Qualities of High Grade P aving Brick and the Tests used in Determining 
Them; by A. N. '11albot. 
Test of Paving Brick Clays. 
Clays studied which are suitable for making Paving Brick, with tables 
showing their properties. 
The Construction and care of Brick Pavements; by Ira 0. Baker. 
Certain o f these chapters have been given advance publication and it 
is expected that the whole report will be printed very shortly 
Mr. Lines has devoted his time ·mainly to a study of the Colchester 
fire clay of the western part of the State. Mr. David White has shown 
that this is the stratig raphic equivalent of the famous Cheltenham clay 
of St. Louis, Missouri. This opens la rge possibilities for an important 
fire clay industry in western Illinois, and furth er studies on the extent 
of tbe deposit and its quality from point to poin t are now under way. 
Mr. Lines has a lso made important ob erva tion on the shrinkage of 
certain clays during drying and has compiled a directory of the clay 
indu stry of the S tate, which is published in this volume. 
In cooperation with Mr. Burchard o f the T echnological Division of 
the U. S. Geological urvey, Mr. Lines coll ect d materials anJ notes 
on the bricks and brick clays of th hi ago district. ThP~e collec-
tions are now being tes t d. 
• tror c·outo ... nT hu llt·llns. el rNL lur~ . ,., c· . Lu l c1r• '"~ 1 1: n ~t lntnin ll l•! x pt•t· luwnt St z\ t t ~ 1 n , U rban _. , 
!Ill no I•. 
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Mr. T. R. Ernest has taken up the laboratory study of the silica 
de;: osits of the southern part of the State with a view to thei r more 
cm~1plete utilization. Certain interesting preliminary results arc pub-
lished in this year book. The work is, however, incomplete, and it 
must be left to a later time to present an adequate study of the whole 
subj<.:ct. 
Cement Matuials-It has long been known that Illinois contained 
larg-e .supplies of unutilized material probably valuable for the manu-
facture of Portland cement. ln 1907 a special effort was made to 
lo~ate, sample and study these deposits. The organization of the work 
was placed under Dr. U. S. Grant, consulting geologist, who after 
carefuily planning it and starting the field work of the various men, 
was obliged to withdraw to take up other studies. The actual field 
work was therefore carried on by Messrs.· G. H. Cady, Jon Udden, 
T. E. Savage, Stuart Weller, F. W. DeWolf, J. A. Udden and E . F. 
JJurchard. Notes and samples were collected from seventy-five locali-
ties and r rz analyses were made under the direction of Professor Parr 
by Messrs. Lindgren, Wheeler and Hammer. 
An especial effort was made to find deposits of non-magnesian lime-
stan•: of suitable thickness and situation as regards cover, transporta-
tion facilities, etc., to afford the calcareous element in the cement. It 
was felt that this was likely to he the limiting factor in the location 
of any new plant. The analyses made, together with those made in 
I906 and already published,* afford fairly satisfactory data on these 
points. These analyses and accompanying notes are being studied by 
Mr. Bleininger preliminary to similar testing of the nearest available 
clay deposits and the preparation of a preliminary bulletin on the 
cement materials of the State. In the meantime in succeeding pages 
Messrs. Cady and Jon Udden give detailed observations upon two 
important districts within which material is available, and it may be 
stated that the preliminary work confirms the belief that great quanti-
ties of suitable rock admirably situated as regards fuel and transpor-
tation, are to be found within the State. 
Quarry Products-Notes on the location of quarries and quarry sites, 
the thickness of stone and stripping and the general character and 
availability of the material are being kept by all members of the sur-
vey. In addition, and in cooperation with the State Highway Com-
mission, Mr. E. F. Burchard, on detail from the U. S. Geological Sur-
vey, has devoted some time to the study of quarries and quarry sites. 
Special visits were made to and detailed observations are now available 
on twenty sites. It is hoped to extend this work over the State as 
rapidly as possible. 
In connection with his work for the Technological Division of the 
U. S. Geological Survey, Mr. Burchard has also made a study of 
structural materials available in the Chicago district. A preliminary 
report has been issuedt and further studies are now under way. In 
the latter the State Survey, through Mr. E. F. Lines, has been cooper-
ating. 
•van Born, F. B., Limestones for F ertalizc r, State Geol. Sur ve y , 111 inois, Bull . .s , pp. 177-183 
tu. S. Geoloi'ical Survey, Bull. 340. See also this volume. 
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I n_ connection wi.th Dr. Weller's work on the Mississippian, numer-
ous quarry sites have been studied. Attention is especially invited to 
his paper in this volume on the Salem limestone, because this is the 
equivalent of the famous Bedford stone of Indiana. Dr. W eller finds 
the formation widespread and well developed in certain parts of the 
State. With regard to its development in Monroe county, he makes 
the following significant statement: 
"At some points certain beds of limestone might be satisfactorily and profit-
ably developed as a building stone. The Iron Mountain Railroad, running 
the entire length of the county between the bluffs and the river , would furnish 
good transportation facilities. The locality where the formation seems to be 
most favorably s ituated for quarry purposes is about one mile above the 
Randolph county line, in t he point of the bluff west of the road, which runs 
in a northerly direction to the vill age of Renault. At this point the rock 
occurs in more t han usually heavy beds, it is apparently un iform in texture 
and color and resists the action of weathering. Furthermore, it is not cov-
ered at this point by heavy ledges of superjacent St. Louis limestone and a 
large quarry might be opened with but a minimum amount of stripping. 
Careful tests would be necessary to det ermine whether t he rock at this point 
would be equal for purposes of construction to the celebrated 'Bedford stone' 
of Indiana, but the superficial examination of the locali ty would seem to in-
dicate this to be t he case." 
Oil and Gas-The developments of 1907 as regards these important 
materials are fully deta iled on later pages. It is to be regretted that 
the absence o f suitable topographic maps and the pressure of other 
duties has prevented as thorough study as the importance of the sub-
ject demands. To remedy the first defect, topographic mapping was 
taken up in the Bridgeport field and preliminary level lines run in 
adjacent quadrangles. Topographic mapping was also expanded in 
the western and southern parts of the State in areas not improbably .
1 
of ultimate value in this connection. Such drill records as could be ,, 
obtained were collected and studied . Much. ho\\'ever, remains to be 
done, and it is especially important that better means be devised for 
collecting and preserving deep well records. T hese are so important 
from the points of view of water supplies, coal beds and general under-
ground s ~ratigraphy, as well as of oil and gas, that it is hoped ~t will 
shortly prove possible to detail one man to this par ticular work. 
Water Resotwces-T he importance of furt her geological knowledge 
in connection with the study of the water resources of the State is 
fully appreciated. Within the year a special report on the water 
resources of the East St. Louis di strict was published.* An abstract 
of this report is published in succeedin o- pages. The general coopera-
tive work on the quali ty of water in the streams of the State, entered 
into in 1900 with the State Water Survey, the Eng ineering Experi-
ment Station and the U . S. Geological Survey, t was ca rried to om-
pletion and the results are now underg ing study. In connection with 
the deta iled areal wo rk, studi es of un lerg roun 1 structure and waters 
were made and re ults for the Peoria district are published elsewhere 
•uullet. •n 5. Sttlt.c GeoltHtle~d Sun-e\·, 
tS L•~te Ocol. Su l'vcs. flu II. ·1. pp. 11~21. 
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in this volume. Dr. Edward Bartow continued his work in the prep-
aration of a bulletin on the mineral composition of the underground 
waters of the State and the manuscript of the report is now nearly 
<:omplete. 
Numerous individual analyses and tests of deep waters were made 
for the survey by Dr. Bartow. The most interesting result was the 
<iiscbvery in southeastern Illinois of a brine of sufficient strength to 
be of possible commercial value. This suggests the advisability of 
frequent tests of the salt waters found in the oil region, with the hope 
of reviving the formerly important salt industry of the State. 
Mineral Statistics-The collection of statistics showing output and 
value of the mineral products of the State was continued in cooperation 
with the Division of Mineral Resources of the U. S. Geological Sur-
vey. Mr. F. B. Van Horn prepared and published the figures for the 
year 1906,* w.hich showed a total value of raw materials or materials 
in the first stage of manufacture, of $68,296,9o8. The corresponding 
figures for 1907 are $92,364,763. If to this be added the pig iron and 
<Jther materials produced in the State from ores mined elsewhere, the 
total would be increased to $121,188,3o6 in 19o6 and $154,128,473 in 
1907. 
Educational Bulletins-The first of the bulletins designed especially 
for the use of the schools was sent to the printer within the yeart and 
an abstract is published in this volume. The work of comrleting similar 
reports and preparing others has been carried forward vigorously 
under the general direction of Professor R. D. Salisbury of the Uni-
versity of Chicago. The following bulletins are complete, or essen-
tially complete, and will shortly be ready for publication: 
The Mississippi v;alley between Savanna and Davenport, by J. Ernest 
·Carman. Prepared in cooperation with the Iowa Geological Survey. 
Physical features of the Desplaines valley, by James Walter Goldthwait. 
Physical geography of the East St. Louis district, by N. M. Fenneman. 
The work of the year involved in addition the field work for similar 
reports on the Springfield quadrangle by J. C. Jones, the Wheaton 
quadrangle by A. C. Trowbridge and the middle Illinois valley by 
H. H. Barrows. Brief preliminary notes from these bulletins appear 
~n later pages. 
Bureau of Information-As heretofore, a large amount of time and 
effort of members of the survey has gone into the work of answering 
personal or written inquiries of all kinds regarding the mineral 
resources of the State. These come from land owners, investors, r:iil~ 
ways, cities and towns, commercial associations, teachers and pupils 
.and, in fact, from ail classes of people both within and without the 
State. The aggregate number is very large and the number of inquir-
ies per day is constantly increas·ing. This work is believed to be an 
important function of the survey, though it necessarily hampers tl'l' 
larger and systematic study of the State's resources. 
It is hoped by preparing and distributing special reports to gradually 
reduce the amount of time which need be devoted to each inquiry, but 
*Circular No.2, State Geological Survey. Postage 2 cents . 
tPhys~cal Geography of the Evanst~n-Waukegan Reg ion; by W. W. Atwoo d and J. W . 
·Goldtbwalte, Bull. No. 7, State GeologiCal Survey. 
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for the present nearly every letter presents a new problem. The exist-
ing literature on the geology of Illinois is badly scattered, and the data 
now accumulating in the form of drill records, letters and note books 
must be constantly indexed in order to be available. This is particu-
larly necessary where so many of the members of the survey devote 
but a portion of their time to the work arid do not make headquarters 
at the main . office. Index cards have therefore been provided and an 
effort is being made to keep the new information as fully indexed as 
possible. As an aid to this, a series of State maps are being prepareu, 
upon which are indicated by means of tacks all deposits or industries 
located or studied by the members of the survey. 
An important adjunct to this would be a complete bibliography of 
the geology of the State, but help and funds for this work have not so 
far been available. Such a bulletin was undertaken by Mr. Lewis ami 
later carried on by Mr. Van Horn, but since they left the survey the 
:work has remained incomplete. This is particularly to be regretted, 
as a bibliography would be of large general service. 
The survey has numerous requests for analyses and tests of mate-
rials of real or supposed value from all parts of the State. In many 
cases it is not necessary to make an analysis in order to determine the 
value of the material, and in all such instances the results of a physi-
cal examinatio,n are, cheerfully and promptly furnished the inquirer. 
In other instances an analysis is necessary; or, in the case of clays 
particularly, a burning test. Such laboratory work is costly, and it is 
desirable not to incur this expense except on samples which are truly 
,representative of a commercially important amount of material. Sam-
pling and field concurrence are quite as important as the results of the 
laboratory test and call for just as special knowledge. For these rea-
. sons, together with the fact that any other course would per.rnit tl1e 
whole appropriation to be used up by any citizen for private chemical 
work, or even for work of doubtful value, the survey has been forced 
to decline to make any analyses or laboratory tests on miscellaneous 
materials sent in by corre;;pondents. Wherever the material subn,_ittell 
or the note on its occurrence indicates something of probable general 
value, a record of the locality is made and the first time any of the 
survey men can, in the course of their regular work, visit aml sample 
the deposit, it is done. While this occasionally leads to individual dis-
appointment, it seems to be the only plan consistent with the general 
purpose of the survey; a systematic study of the mineral resources of 
the State, and the present size of its appropriations. As the special 
reports upon the individual areas and subjects are completed and be-
come available, citizens will more and more have the data upon which 
to answer their own inquiries. In the meantime the survey welcomes 
letters of inquiry and notes on the occurrence of minerals an 1 rocks 
and, subject to the restrictions noted above, will gladly furnish all 
information available. The reports already issued by the survey are 
listeJ elsewhere. 
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TOPOGRAPHIC SECTION. 
(BY W. H . HERRON.) 
The progress of the cooperative topographic surveys is illustrated 
in plate I and in the following table, which shows the localit ies in 
which work in Illinois was done during the season of 1907, and also 
gives a summary of results for the year : 
LOCALITY. I Square I fr~~~~~ 
I 
Seconda ry I Primary 
I 
Secondary 
miles of traverse levels levels topography. ~ miles. miles . miles. m iles. 
Herrin ........... . . . 131 751 53 567 
West Frankfort .. 
Okawville ... . 
235 .. ... 
. 69 ' 189 · · 4o · 85i 69 785 124 
Hardin ville .... . 93 72 926 99 676 
Murphysboro . . . . 
New Athens . . 
Carlyle ..... . . 
'' 43 ' 748 66 iio 
.. .... "77 909 122 53 945 97 275 
Tallula .. . 15 
---
- ·- ----------
Totals. 620 237 5,25a 2,636 
--~-------- '-----~-----~----
The areas surveyed are naturally grouped into three localities-that 
in the southeastern portion of the State, under the general direction 
of Mr. J. F . McBeth; that in the southern part, in charge of Mr. W . 
J. Lloyd; and the southwestern part, under the supervision of Mr. 
E. VI/. McCrary. The primary control party, which operated in all 
three localities, was in charge of Mr. J. R. Ellis. 
The following is the personnel of the organization in each locality : 
Southeastern-J. F. McBeth, topographer in charge ; H. L . McDonald, topog-
mpher; Henry Bucher, levelman; Donald Wilhelm, levelman; A. J . Hendley, 
levelman; J . W. Lowell, Jr., traversman; B. K. Babbitt, rodman; Mack 
McCreery, rodman; W. R. Emmons, rodman; James Stoltz, rodman. 
Southern-'-W. J. Lloyd, topographer in charge ; Henry Bucher, primary 
levelman; A. J. Hendley, secondary levelman ; G. L . Gross, secondary level-
man; W. L. Harrison, secondary levelman; F . W. Crisp, traversman; G. R. 
Hoffman, traversman; J. S. Rohrer, traversman ; B. K. Babbitt, rodman ; 
Percy Kimmel, rodman; Donald Wilhelm, rodman ; C. P. Gross, rodman ; 
Sidney Moore, rodman. 
Southwestern-E. W. McCrary, topographer in charge; W. A. Gelbach, junior 
topographer; Lee Morrison, junior topographer; E . L. Hain, levelman ; A. C. 
wood, levelman ; R. C. 0 . Matheney, traversman; S. K. AtKinson, traversman; 
F. W. Crisp, Traversman ; G. R. Hoffman, traversman ; J. R. Lowell, rodman ; 
W. H. Herron, rodman; Percy Kimmel, rodman ; Charles Schulze, rodman ; 
Mack McCreery, roman; J . W. Wilson, rodman. 
Primary Control-J. R. Ellis, topographer; W. H. Snyder, recorder ; R. H. 
Hawkins, rodman; G. B. McNair, chainman; C. M. McLean, chainman ; E. F . 
Reiss, chainman ; J . Boyd, laborer. 
During the progress of the work on the Hardinville, West Frankfort 
and Herrin sheets, about thirty-four square miles of drainage survey 
work was accomplished under the direction of the topographers in 
charge, this work being divided as follows : 
Hardinville quadrangle, by James E . Tichenor. 7 sq. mil es 
West Frankfort quadrangle. . 24 sq. miles 
By J. S. Rohrer, 20 sq. miles. 
By G. L . Gross, 4 sq. miles. 
Herrin quadrangle, by G. L . Gross. . . . . . . 3 sq. miles 
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About thirty-two miles of precise levels were run to complete one of 
the ci rcuits in the eastern part of the State. 
The following table shows the expenditures during the season: 
Balance January 1, 1907. . $ 2, 411 .63 
Appropriation July 1, 1907 ... . 16,000.00 
Total amount available for 1907 .. 
Expended in •1907: Office, $ 1,790.76 ; 
F ield, 13,326.69 . 
Unexpended balance December 31, 1907. 
. .. $18,411.63 
15,117.45 
. .. ...... . .. $ 3,294.18 
The office expenditures indicated were from the unexpended balance 
of last year, and the work consisted of the completion in the office of 
maps of the previous season. It will be noted from the table that a 
large proportion of the funds during the field season were applied to 
extension of control preparatory to the sketching of these sheets in 
I 9Q8. 
The Tallula and West F rankfort were the only quadrangles entirely 
finished during the season. It is expected, however, that during the 
field season of 1908 all the sheets mentioned will be completed and 
ready for publication the following spring. The sketching on the 
H errin and Hardinville sheets is more tlian half completed and wi ll 
be fini shed in the early part of the field season. 
DRAINAGE SURVEYS. 
In response to a very general demand, the Forty-fifth General 
Assembly made an appropriation of $rs,ooo to the State Geolgical 
Survey to take up the survey and study of the bottom Janas of the 
State subject to overflow. In accordance with this enactment. a spe-
cial section has been organized. This is, for convenience, called the 
Drainage section. For the first year no attempt was made to cover a 
large area, it being thought more important to develop the most satis-
factory method of work and to carefully coordinate all the agencies, 
State and national , which might leg itimately be asked to assist. As 
a result of repeated conferences, a State Committee on Waterways 
Reclamation has been organized, including representatives of the 
State Geological Survey, the Internal Improvement Commission and 
the U . S. Department of Agriculture. The work of this committee is 
detailed elsewhere in this report. 
The task of making the maps of the :ands in question was assigned 
to th e S ta le Survey, which promptly arranged to ca rry on this work 
in connection with the cooperative topographi urvey under Mr. W. 
H . H erron. By thi s mea ns trained men become immediately avail-
able, and the use of in struments, etc., furni hed hy the 1. . S. Geologi-
cal Survey, has resulted in a material saving to the , tate. 
vVork on th e K askaskia , Big Muddy and E mharra s ri ve r was at 
once taken up and plans were made for work on I he \\ :tbash and 
Sanga mon in 1908. Mr. P . E. Fl et her o f Vand alia " a appnintecl 
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resident engineer of ~he Kaskaski~ proje~t and promptly took the fi eld 
1 for the running of pnmary level hnes, bemg asststed by Jo~n Fletcher. 
1 The mapping in this area was placed in charge of M r. E . W. McCran·, 
'assistant engineer, who later , on Mr. Herron 's return to Washmgton. 
assumed general charge of the work in the State. On the Kaskaskia 
three sheets, including r6o square miles, were completely surveyed on 
!a scale of 2,000 feet to the inch, with five foot contours. In addition, 
traverse work and leveling were done preparatory to mapping the 
remainder of the river. 
1 On the Big Muddy and the Embarass rivers the work was taken up 
I 
in connection with the regular topographic work in those regions, 
Messrs . V.l. J . Lloyd and J. F. McBeth being in charge, respectively. 
Messrs. J. S. Rohrer, G. L, Gross and James E. Tichenor were 
I 
employed in the work and approximately thirty-four square miles were 
surveyed. 
On the Little Wabash the small scale topographic maps already in 
I 
part available were photographed up preparatory to next season 's fiel-1 
I work. The main work on this river was, however, by agrec1H~nt 
done by Mr. L. Bidinger, under charge of C. G. Elliott , chiei of 
I 
Drainage Investigations of the U . S. Department of Agriculture. On 
the Sangamon the available small scale work was photographed up 
and prepared for next season's work. The progress of the work is 
shown in Plate I. 
Further details regarding these surveys are given in later pages. It 
is believed that they afford a substantial contribution to one of the 
most serious engineering problems of the State and that they shoulcl 
be carried on until all the river bottoms involved are provided with 
adequate maps, so that a satisfacory solution of the engineering prob-
lems involved in their reclamation may be reached . 
PuBLICATIONS. 
Reports printed.-Within the year, three bulletins, Nos. 4, 5 and 6 . 
have been issued and at the close another, No. 7, was in press. The 
complete list of publications so far issued is given below : 
Bulletin 1. The geological map of Illinois, by Stuart Weller. Including a 
folded colored geological map of the State on the scale of 12 miles to the 
Inch, with descriptive text of 26 pages. Gratuitous edition exhausted. Sale 
price, 45 cents. 
Bulletin No. 2. The Petroleum Industry of Southeastern Illinois, by W. S. 
, Blatchley. Preliminary report descriptive of condition up to May 10, 1906 ; 
109 pages. Gratuitous edition exhausted. Sale price, 25 cents. 
Bulletin 3. Composition· and Character of Illinois · Coals, by S. W. Parr ; 
with chapters on the Distribution of the Coal Beds of the State, by A. 
Bement; and Tests of Illinois Coals under Steam Boilers, by L. P. Brecken-
ridge. A J?reliminary report of 86 pages. Gratuitous edition exhausted. Sale 
price, 25 cents. 
Bulletin No. 4. Year Book of 1906, by H. Foster Bain, director, a nd others. 
Includes papers on the topographic survey, on Illinois fire clays, on lime-
stones for fertilizers, on silica deposits, on coal, and on regions near East 
St. Louis, Springfield and in southern Calhoun county; 260 pages. Postage, 
9 cents. 
Bulletin 5. Water Resources of the East St. Louis District, by Isaiah I Bowmoo, '""'" " c""'" .,,,,., R oo<o. ''"'"''' ' • """'"'00 o; '"' 
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topographic, geologic and economic con<litions controlling the supply of water 
for municipal and industrial purposes, with map and numerous well records 
and analyses. Postage, 6 cents. 
Bulletin 6. The Geological Map of Tilinois, by Stuart Weller. (Second 
edition). Including a folded colored geological map of the State on the 
scale of 12 miles to the . inch, with descriptive text of 32 pages. Gratuitous 
edition exhausted. Sale price, 45 cents. 
Bulletin . 7. Physical Geography of the Evanston-Waukegan Region, by 
Wallace W. Atwood and James Walter Goldtbwait. Forming the first of tha 
educational bulletins of the survey and designed especially to meet the needs 
of teachers in the public schools. 102 pages; postage, 6 cents. 
Circular No. 1. The Mineral Production of Illinois in 1905. Pamphlet, 14 
pages; postage, 2 cents. 
Circular No. 2. The Mineral Production of Illinois in 1906. Pamphlet, 16 
pages; postage, 2 cents. 
Circular No. 3. Statistics of Illinois Oil Production, 1907. Folder, 2 pages; 
postage, 1 cent. 
The distribution of these reports so as to prevent waste, and yet 
make them most widely available, has been in itself a considerable 
task. It was thought that the interests of all concerned would be best 
met if soo copies of each report be reserved for sale at the cost of 
printing, the receipts from the sales being turned into the State treas-
ury. This makes it possible for libraries to complete their sets and 
for persons having real need for any of the volumes to obtain the earlier 
ones at small cost. The remainder of the edition is distributed by the 
survey and the Secretary of State to institutions and individuals mak-
ing application for them or exchanged with other surveys or publish-
ing organizations. 
Any of the published reports will be sent upon receipt of the amount · 
noted. Money orders, drafts and checks should be made payable to 
H. Foster Bain, Director. · . 
The topographic maps completed and published are distributed from ! 
Washington, the State having made no provision for publishing a 
local edition. They may be purchased at the rate of 5 cents each or ' 
$3.00 a hundred. Drafts or money orders should be sent to the 
Director, U. S. Geological Survey, Washington, D. C. He is not 
allowed to receive postage stamps or personal checks in payment. The · 
areas already surveyed and the names of the maps are shown in plate r. . 
Reports in Preparation.-In addition to the reports listed above a · 
considerable number are in an advanced stage of preparation and are 
expected to be ready for the printer within the current year. These 
include the following: 
Yearbook for 1907; submitted with this report. 
Report on paving brick clays of the State by Messrs. C. W. Rolte, R. C. 
Purdy, I. 0. Baker and A. N. Talbot. 
Report on the Mineral Content of the Underground Waters of the State; 
by Dr. Edward Bartow; with a chapter on the Geological Classification of 
the Underground Waters of t he State by Dr. J. A. Udden. 
Tbe Mississippi Valley between Savanna and Davenport, by J . Ernest 
Carman. 
Physical Features of the Desplaln s Valley, by James Walter Goldthwalt. 
Physical Geography of the East St. Louis District, by N. 111. F nnemnn. 
In Jess advanced condition are educational bulletins on the Spring 
field, Wh eaton and middle Illinois valley regions; a preliminary report 
on the Portland cement materials of the State; a preliminary report on 
the coal field s, and areal reports on the Peoria, Springfield, East St. 
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EXPENDITURES. ' 
Louis and the New Haven-Thompsonville regions, the latter to ht> 
r•ublished in cooperati9n with the U. S. Geological Survey. 
The annual appropriation for the survey,' including the topogr<iphic 
work, is $25,000. Of the money available July r, I90(}, $Io,ooo was 
11lotted for cooperative topographic surveys to meet a similar r.i iot-
ment made by the U . S. Geological Survey. In I907, owing to a red'!c·· 
tion in their appropriation, they were only able to meet an allotment 
Jf $8,ooo, which accordingly was made; leaving $I7,000 for geology 
wd general expenses for the fiscal year. In addition, there was the 
;pecial appropriation of $IS,OOO for the drainage surveys. The state-
ment of expenditures for general putposes is therefore as follows: 
BaJa.nce on band January 1, 1907 
l!:xpended January 1 to June 30, 1907-
Administration .. 
Oftlce ..... . ......... . 
Coal investigations 
Clay investigations 
Educational series .. 
Water investigation 
General stratigraphy . 
Mineral statistics . 
Printing reports ... 
Miscellaneous . .. 
Balance July 1, 1907 . . ................... . ........ . 
i\ppropriation of 1907- 1908 . . . . ................. . .. . .. . . . 
ropol:!raphic allotment ................ . .................... . 
Jeneral Ueology-Expended July 1 to December 31. 1908-
Administra.tion. · · .. . . , . .. ........ . . . . 
omct-: expenses . . . . . . . . . . .. . ... . . . 
Coal surveys 
Clay surveys ....... . .. . ..... . 
Cement materials studies . . . 
Oil surveys ...... . 
Educatwnal series ..... 
General stra.tig-raphy . . 
Mineral statistics . 
Special studies .... . 
Printing expenses ... . . . . 
Miscellaneous expenses. 
Balance on hand January 1, 1908 ... 
Special appropriation for survey and study of overflowed lands . . 
Amount expended to January 1, 1908 . ... . 
Balance on hand ,January 1. 1908 .. .. 
1- ------------------'--- --'-----
i The topographic funds allotted by the State have been completely 
!
'expended. Under miscellaneous expenses are included such items as 
furniture and instruments, alteration of rooms, etc. The funds 
!reserved for special studies were allotted at the beginning of the year 
1
for any special investigation not otherwise provided for which might 
become of immediate importance. A portion of the fund for rgo7 was 
,spent in certain supplementary work needed to complete the paving 
brick report. · 
! The expense for printing is due to the fact that under the general 
law the Board of Commissioners of State Contracts, who have charge 
·of printing the reports of the survey, are unable to furnish engravings 
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and illustrations which are essential to gelogical reports. Certain note 
books, letter books, etc., needed in the survey work must also be pur-
chased outside. These items, with the postage on reports, constitute 
in the aggregate a considerable drain on the resources of the survey. 
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Water Resources of the E ast' St. Louis D istrict.* 
( BY I SAIAH B OWMAN, ASSISTED BY CHESTER ALBERT REEDS.) 
Introduction, by Isaiah Bowman--The East St. Louis district, as the 
term is used in this report, includes the city of East St. Louis and that 
part of the surrounding territory that lies within what is known locally 
as the terminal limit, or the yard limits of the Terminal Railroad Asso-
ciation. As thus defined, the district is limited on the west by the 
Mississippi river and on the east by the towns, Belleville and Edwards-
ville. Among the larger towns lying within the area may be men-
tioned Alton, Granite City, Madison, Collinsville, O'Fallon and East 
Carondelet. The boundaries of the district do not conform to county 
or town boundaries, but follow an irregular course. 
In this district there has been a rapid growth in manufactures in 
recent years, and a corresponding growth of interest in the problems of 
water supply. Many physical conditions lead to the embarrassment 
of the East St. Louis manufacturer. Foundation sites are always poor, 
the g rounds and buildings are often inundated at high water, and the 
securing of an adequate and cheap supply of water is oftentimes ren-
dered exceedingly difficult. The layman is, therefore, led to inquire 
why the site is not abandoned and manufacturing plants located nearer 
the center of the city and homes of the worker. The answer to this 
query is found in the economic situation. In the organization of any 
railway system the problem of freight charges is commonly solved by 
referring the shipments to what are known as basic points. In the 
early development of the railway system in the St. Louis district, East 
St. Louis, and not St. Louis, was made the basic point for shipments 
and has remained th.e reference point up to the present. In making 
shipments to St. Louis from eastern points, a certain rate is charged 
to East St. Louis; and transshipment to St. Louis, from the east, in-
volves the shipper in extra expense. The actual working of the 
transportation system, as at present organized means that every loaded 
car crossing either the Eacl s or the Merchants' bridge into St. Louis 
pays a toll of $s .oo. Every ton of coal burned in St. Louis costs the 
user 30 cents more than on the east side of the river. The word "toll" 
as used above is the designation of the citizens of this city; the railroad 
people call it freight- the ordinary cost of shipment beyond a basic 
point. 
Topographic Featu-res, by Isaiah Bow man- Th e control which topo-
graphic features exercise over the disposi tion of both surface and 
ground water is often immediate ancl dominating-. Tn the East St. 
•Outt t. ln6. 
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Louis district the influence of topography is emphasized by the sharp 
topographic contrasts displayed between the eastern and the western 
sections of the area. The eastern part of the district will be referred 
to as the upland por.tion, in contrast to the lowland portion or the flood 
plain. · 
That part of the upland included in the East St. Louis district lies 
so near the lowland bordering the Mississippi that it is much more 
fully dissected, and therefore uneven, than more central portions of 
the State. The process of dissection has, however, not been carried to 
the point of maturity. In the process of valley widening by develop-
ment of the meanders of the Mississippi many minor tributaries were 
gradually shortened in an up-stream direction until at last the stream 
was in some cases betrunked, and the individual headwater tributaries 
are now almost, if not quite , isolated. In such cases the grades of 
these headwater sections are steepened to correspond to the lower level 
enforced by the master stream. This is accomplished by the excavation 
of large amounts of material near the point where the tributary 
debouches on the flood plain; such material being in part accumulated 
in the form of an alluvial fan stretching forward from the bluff. The 
mouth of the deepened tributary offers a most desirable locus for a 
dam and reservoir, and if . the water shed can be adequately protected 
from impurities and no legal difficulties are interposed by residents , 
these localities or similar ones are frequently chosen. 
A section of the upland which is of more special interest than any 
I 
other part lies on the southern margin of the district and includes the 
area between the upland bluff south of Stolle and the westermost tribu-
tary of Hickman's creek. The St. Louis limestone appears here at a 
higher level than farther south and has been extensively dissolved out 
1 by the action of the ground water. The most striking characteristics 
of this district are the entire absence of trunk drainage at the surface 
and the extensive development of sink holes , giving a "Karst" topog-
raphy. Rainfall is concentrated in tiny channels, which converge 
toward the center of the sink , where tll"e waters escape through cracks 
and funnels in the limestone below. 
Hydrogmphic Featm:es. by Cheste1· A: Reeds-The Wood river 
· drainage system drains the extreme northern portion of the district . 
It is formed by the confluence of two branches, the East and West 
Forks, which unite at the western margin of the upland, then flow 
southward about three miles to the Mississippi river. The two forks 
have their sources in the southern part of Macoupin county, about six-
teen miles above its mouth. The stream has a drainage area in the 
upland of approximately r 17 square miles and in the flood plain of 
three square miles and has a maximum discharge of about 2,900 cubic 
feet per second. That part of the channel of Wood river which lies 
in the floodplain is entirely west of the Big Four railroad, and in fresh-
ets its flood waters are here confined. Generally speaking, Wood river 
may be considered as having no effect on the flood plain. The water 
in the lower course of the stream is always muddy. Through the first 
mile after entering the flood plain it flows over a limestone bottom 
which holds up the grade nearly ten feet higher than that of other 
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streams having earth bottoms. W hen the rock bottom is passed, how-
ever, the water rap idly falls ten feet and enters the Mississippi river at 
the level of low water mark at that point. 
The Cahokia creek system dra in s over half the area of the flood 
plain ; all that portion north of the Vandalia railroad and east of the 
Big Four railroad. T he st ream has its source in the vicinity of Litch-
field, Montgomery coun ty, ente ring the flood plain about thirty-five 
miles south of its source. Cahokia creek ente rs the bottoms with a 
drainage a rea behind it of 226 squa re miles and a discharge of about 
5,040 subic feet per second. A fte r entering the flood plain Cahokia 
creek has a uniform fall of th ree feet to the mi le, or th ree t imes that 
of the Mississippi. Horseshoe lake acts as a storage reservoir for . the 
flood waters of Cahokia creek , and thus protects East St. Louis an,-! 
the country west of it. 
Prairie du Pont creek is fo rmed by the confluence of several smaller 
streams, which drain about forty-two square miles in the southwestern 
part of St. Clai r county. In addition, Schoeberger and Brouilette 
creeks, respectively. drain a considerable portion of the upland above 
French V illage and Centerville. The total discharge of these streams, 
as they debouch upon the flood plai n. is 2,350 cubic feet per second. 
In the P rairie du Pont area the effect of heavy rainfall is much less 
serious than in the Cahokia district, since ( r ) there is much less vol-
ume of water to deal with, ( 2) numerous lakes act as reservoirs and 
thus retard the flow and (3) Prairie du Pont creek seldom overflows 
it5 banks. 
At low water mark the Mississippi river receives the drainage of 
Wood r iver, Cahokia and P rairie duPont creeks. T he mouth of W ood 
r iver it at low water level. whi le those of Cahokia and Prairie du Pont 
creeks a re respectively seven feet higher. ' iVhen the water of the 
Mississippi river r ises thirty fee t above low water mark the !food plain 
is subj ect to overflow. When the river ri ses to thirty-five feet it is 
considered dangerous, for there is approx imately only ro per cent 
of the land o~ the flood plain above this elevation. A t the p resent 
time the lowlands are protected from overflow by strong levees ncar 
the river bank. During the last sixty years the stage of the Mississippi 
river has been above elevation 30 on sixteen occasions and during the 
same period has been at or above elevation 35 in seven in stances. 
Geologic Feaf!wes, by Chester A . Reeds-Although the only rocks 
which outcrop along the east bluff of the Mis i sippi are thick beds ot 
the M ississippian and of the P ennsylvanian (coal measures) series, it 
is necessary to consider some of the lower formations, since in dnlillig 
deep wells older rocks are encountered. The data concerning tl ;~se 
older rocks, however, are meag re and come from the logs of the few 
well s reaching down 2,0 00 to 3 ,000 feet and from exposures outside 
the district. 
T he lowest formation which has been encounte red within the district 
is the St. P eters sandstone, at the bottom of a 3,06g foot well a t the 
Postel M illing Company's plant, Mascoutah , Illinois. T he vatcr in 
the Mascoutah well which flows at the surface is brackish anc: unsuit-
abl e for domestic use. T he Tr nton lime tone does not outcrop within 
BOWl\IAN AND HEEDS.] ABSTRACTS OF REPORTS. 33 
the district, but reaches under the Mississippi river and appears in the 
rugged hills along the west bank from Kimmswick southward. The 
drill has shown that parts of it in western Illinois, buried deeply be-
neath later formations, will yield strong artesian wells. The Richmond 
dces not outcrop in the district, but is found about twenty to twenty-
five · miles south of. St. Louis, on the w;est bank of the Mississippi river. 
Only the two upper formations of the Meremec group of the Mis· 
sissippian series are exposed within the district. The rocks of the 
Osage and Kinderhook groups are exposed to the north and west 
along the Mississippi river, and in sinking wells are encountered within 
the area. The Chester group does not occur within the district. In 
the few wells reaching the Kinderhook rocks an abundance of water 
is usually found, but it is brackish and unsuitable for domestic use. 
Altou;:;h the Burlington and Keokuk are wide spread and form a 
noticea];]e part of the geol.ogical column, they are poor water beartrs. 
The Meramec has been sub-divided by Ulrich into the ·warsaw, Sper-
gen Bill and St. Louis limestone. The Warsaw and Spergcn Hill 
formations are not as good water bearers as the St. Louis. In the 
vicinity of Belleville and Mascoutah the upper part of the St. Louis . 
limestone is the first horizon in which salt water occurs. , 
The Pennsylvanian or coal measures formation occurs immediately 
beneath the mantle of drift and extends over all the district except the 
\vcstern b<Jttoms and the Karsted region. The formation is composed 
of alternating beds of sandstone, shale and limestone, in addit;on to a 
few grits and conglomerates and thick beds of coal. In conforming to 
the wester:1 slope of the eastern interior coal field these strata dip 
gently to the west ward. At the base of the coal mea~ures a sand-
stone congiomerate is persistent throughout. This 1s the chief source 
of ~urply of tile artesian wells at Belleville. 
The entire surface of the Illinoian drift sheet appears to have 
received a capping of loess-like silt at about the time of the Iowan ice 
invasion. In much of southern Illinois the thickness is only from three 
to five feet , and the average depths in districts east of the Illinois 
and Mississippi is probably less than ten feet. On the borders of 
these streams its thickness is frequently from thirty to fifty feet. At 
the imm<?diate edge of the Mississippi valley above East St. Louis 
there is <t cieposit from thirty to fifty ·feet in depth, but within ten 
mile> back from the bluff the thickness decreases to ten feet or less. 
Below East St. Louis the loess caps the bluff to a d;epth of from 
t!Jirtv to fiftv itet or more. The till and loess are the source of tcw 
shalfow we!( supply of water. 
The alluvial deposits within the district are confined to the flood-
plain of the Mississippi river. In this plain the sediments increase 
in thickness in going from west to east. At Granite City they are 
I I3 feet thick; at Monks Mound, I40 feet; near Peters, ISO feet. 
Throughout the flood plain the sediments are arranged in no definite 
order, but in sinking wells the larger materials, such as gravel and 
pebbles, are usually found near the bottom, while the smaller sediments, 
such as fine sand, clay, gumbo, etc., occur near the surface. 
-3 G S 
34 YEAR BOOK FOR 1907. [BULL. No. 8 
Surface Sonrces of Water Snpply, b'y Isaiah Bowman--Cisterns for 
supplying water are in use in various places in the East St. Louis 
district. It is recommended that the cisterns be cleaned oftener, es-
pecially in summer, when a large amount of germ-laden dust is car-
ried aloft and deposited on house tops. ·with the help of a candle 
the cistern wall and bottom should be examined thoroughly at each 
cleaning to detect the presence of any cracks which may have formed 
and which may allow the entrance of and pollution by ground water 
or by karst water. 
No springs of significance occur within the East St. Louis district 
except Falling spring. The principal source of stream water within 
the East St. Louis district is the Mississippi. The gravest general 
problems, and most serious mechanical difficulties in the whole East St. 
Louis district which up to the present time have been met and over-
come are those involved in the acquisition, cleansing and delivery of 
the water of the Mississippi. The various difficulties and problems 
\\·hich arise may be understood from the experiences of the City \ i\later 
Company of East St. Louis and Granite City. 
The pumping station for the Granite City division of the company 
is located on Cabaret island. T he district is one of filling, and tin; 
embarrasses the company in the use of the suction main. VVhcnever 
the sand accumulates in such amounts as to close the suction, a diver 
cleans it away. The sand has also been removed by anchoring a scow 
over the end of the main. The deflection which the shape of the bow 
and bottom of the scow gives to the current concentrates mo re power-
ful threads of the cur rent on the bottom than under natural condit ions 
and bottom scour results. T he East St. Louis div ision of the Citv 
Water Company has its pumping sta tion just within the main kvce 
ot 1"he northern end of the T erminal Association's switch \ ard in East 
St. Lonis. Tlw mains pass through a chec,, built into the "bank an.l 
extend for 250 feet into the river , from 'ten to twent\· feet oclow the 
surface 0f the water. They are Sl\pportcd by log chains stnu'g b -
tween piles and terminate in screens or trainers. T he stramers are 
constantly being clogged by river-borne detritus. The same difficu ltie; 
with bank sand and mud are here experienced as in the case of the 
pumping station on Cabaret Island. It is no light undertaking to 
render Miss issippi river water fit for use. It will be seen that unlesq 
a company is using a very much greater amoun t of water than any in 
this dist rict, it cannot expect to maintain a filtering plant with any 
hope of reasonable returns. T he Cit~· \ Vater Company has undertaken 
and i successfully carrying oul the plan of serving- its clienL with 
clea r, pure and palalahlc water. Its eng-i nee rs and chemists haYe 
mastered many difficu lties and arc ntitl ed lo great cr dil. 
The princi pal tributa1·y stream of the East St. Lou is district arc the 
Vv'ood river and ahokia and Prairie du Pont creeks, as . ources of 
potable water. On o f the 111 st important considerations is that of 
possi bl e pollution. :\Tone o f the tributary streams in thi_ dislri·t are 
bord ered by towns or villages of :1ny consc(]ucncr in lhi . conne lion. 
Th e grl'a lcst rliflicnll.r in usin g- the 11;1kr o f the snwller streams in 
this di stric t liPs in the irregularity of the volume and the r~pid ch:~nge 
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in quality which takes place during and after sudden downpours of 
rain. Any filter plant must be as elaborate as to deta il as if the streams 
were constantly turbid. 
There are a few large Jakes in the East St. Louis district of value 
as a source of water supply. On the whole, lake water is not a satis-
factory source of supply in this district. Stream or well water will, 
perhaps, always be used in preference in limited amounts in favorable 
localities, where the lake water offers a desirable resource in fire pro-
tection. In a few cases-for example Glen Carbon and Belleville-
the water of streams is impounded in a reservoir. Except in the case 
of Belleville the reservoir water is nowhere used for drinking pur-
poses, and even in th is case to a limited extent only at infrequent 
intervals. The difficulty of securing a protected watershed in the well 
settled part of the State, included in the East St. Louis district, will 
always mean a very limited use of impounded water. The use of 
g round water recove!·ed in shallow wells will be likely to supersede 
even such uses of stored water as now exist. 
Unde1·ground So1wces of Watc1· S1tpply, by Isaiah Bowman-The 
natu ral position of the M ississippi flood plain with respect to the river 
I 
which formed it and the importance of that river in commerce would 
tend under any circumstances to make its population dense. Above 
New Orleans no city, with the exception of Greenville, derives its sup-
ply from the flood-plain waters. There are several conflicting theories 
among local students regarding the source of the g round water and 
its direction of flow. Some have asserted that the source of the ground 
water is the Mississippi river ; that the river is constantly losing vol-
ume by seepage through the porous sand and g ravels which here form 
its eastern bank. Others maintain that the source is the flood water 
which, when the river is highest, overflows the fl ood-plain and stands 
upon it for some time, undoubtedly sinking into the ground to some 
extent. Still a third class contend that the rainwater which sinks 
into the upland seeps westward , and with the upland streams which 
lose their waters on the inner margin of the fl ood-plain constantly 
replenish the flood-plain waters to the extent of causing them to move 
westward to the river. We may dispose of the first contention by 
pointing out that during most of the year the g round water of the 
ood-plain stands at a higher level than the surface of the Mississippi. 
This general contention does not hold true, however, during a period 
of high water when the river is rising against the outer side of the 
restraining levees, and stands higher than the surface of the g round 
water. Although this condition is, relatively speaking , exceptional 
and unimportant, it must be considered in appreciating the g eneral 
result. It is the popular conception that at such periods of high water 
the "backflow" as it is commonly called or the seepage from river to 
flood-plain fill s these deposits to the degree to vv~hich they were depleted 
during the preceding year. That such a rate of seepage is impossible 
·s shown by the results obtained by Professor Slichter and noted in 
'The Motions of Underground vVaters." As far as a continuous sup-
)]y is concerned, lateral seepage through or below levees is not an 
mportant factor. If the fl ood-plain . is actually covered with water 
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during the flood season, the rate of increase in the amount of ground 
water is of course much greater than in the case just discussed. The 
period which this effect covers and the relative infrequency of com-
plete submergence of the flood-plain would argue that even the flpod-
ing of wide areas is not to be regarded as of importance. 
The key . to the normal condition of the ground water is the rainfall 
upon the flood-plain itself and the supply from the upland. The mean 
annual rainfall is about 38 inches per year. The surface of the flood-
plain is so flat that the rate of run-off is exceedingly low. A large part 
of the rainfall sinks into the ground, perhaps in excess of so per cent; 
which means roughly, half a million gallons yearly per acre, or 300,-
ooo,ooo gallons yearly per square mile, or, on the average, r,ooo,ooo 
gallons per square mile daily. The normal condition of the ground 
water in the flood-plain is maintained by rainfall and tributary upland 
drainage which produce a general movement of the water toward the 
Mississippi, this general movement being modified here and there by 
slight topographic variations. The flood water contribution is in-
significant except in cases· of actual overflow, and even in the latter 
case the effect is t~mporary. 
The wells in the flood-plain deposits vary in depth from ro to 150 
feet . Since a greater supply can be had by sinking the wells to a 
depth of 40 feet than ro feet, most individuals do this, the additional 
expense not being g reat. Where factories have put down wells they 
have usually gone deeper, since they need a larger supply that for 
household use. Although the waters of the Mississippi flood-plain 
may be recovered without great difficulty, the water when so recovered 
is undesirable for boiler purposes on account of the scale which forms 
from its use. This condition can be remedied by chemical treatment 
and through filteration, but the erection of a plant fo~ this purpose 
is expensive. To purchase from the Water Company would seem to 
be the most advisable plan for those located near the larger tributaries 
of the Mississippi. 
The southwestern part of the East St. Louis district which lies south 
of Stolle and between the upland bluff and Hickman's creek, must 
depend upon Karst wate r. The Karst waters of a limestone region 
are less safe, less constantly clear, and less available than are th e waters 
of a region of normal ub-surface drainage. Even the ground water 
is less ava ilabl e than under ordinary condition , and less safe on ac-
count of the quick descent of surface drain age which elsewhere seeps 
slowly down throug h porou material s and i , thereby at lea t partly 
filtered of its impurities. 
Artesian Conditions, by Isoiah Bowma11- Th e deeper horizons nre 
to a large extent, indepen lent of surface drainage, since the direction 
of flow is determined by geologic rather than top g raphic features. 
The rocks of this area are composed of sandstone, hal '. and lime-
stones, and that they dip from the west to the ea t, produ ing a rtesian 
conditions. T he flowing well within the di trict tap the lower geolog-
ical formations since it is only here that the water i found under 
sufficient h a I t ri se to the surface. The f1 win g wclls a re loca ted as 
foil ws; Mascoutah. ~.069 feet c1 p ; ran it ity, --SCJO f ct : P (' ters, 
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r,so6 feet; Edgemont, 782 feet; Alton, 1,400 feet ; Monks Mound, 
I ,SS2 and 2,100 fee~ . Unfortunately, the water in the deep wells 
below SIS feet on the upland, and 370-420 feet on the flood-plain, are 
brackish and unfit for factory, city or private use. The water found 
in the St. Peter's sandstone is brackish in all cases when reached in 
this area, consequently in future drilling for deep city or factory sup-
ply, it will be unprofitable to go below the first salt water horizon. 
City and Village Water Supplies and Systems, by Chester A. R eeds-
At Belleville the city water is furnished in part from artesian wells 
drilled in the vajley of Richland creek and in part by impounded water 
from Richland creek and its tributaries. The depth of these deep 
wells varies from 400 to 700 feet . The water-bearing horizon dips 
to the east in conforming to the gentle slope of the western rim of 
the eastern interior coal field, and is a sandstone found at the base of 
the coal measures. The water obtained from this sandstone in Belle-
ville is of a fine quality. The amount of wells is decreasing. Edwards-
ville is supplied by a private company. The five wells and pumping 
station are located at Poag. Collinsville, like Edwardsville, is situated 
on high ground overlooking the "American bottoms." Following the 
lead of E.dwardsville, the, water company of Collinsville sunk wells 
in 1901, in the "American bottom.s," near the Madison-St. Clair county 
line, about one~fourth of a mile from the bluffs. At Caseyville there 
is no water or sewer system. Shallow wells from 2S to 40 feet deep 
afford an abundance of water. 
Alton gets its water supply from the Mississippi river, through a 
system similar to the ones in use at East St. Louis and Granite City. 
The intake pipe rests on a rock foundation 30 feet below low water 
mark. By a nice arrangement of dikes in the Mississippi river, above 
the plant, a strong current is thrown past the station which keeps the 
intake pipe free from sediment. The water is pumped from the Mis-
sissippi river into a well 20 feet in diameter, through a 24-inch pipe 
100 feet long. From the well the river water is raised into the settling 
basin where it is treated with solutions of lime and sulphate of iron, 
which reacting with each other and with substances in solution form a 
precipitate which carries down the matter held in suspension. The 
amount used varies with the condition of the water. On May 31, 
1906, I ,I02 pounds of lime and 334 pounds of sulphate of iron were 
used to precipitate the suspended matter carried in 2,soo,ooo gallons 
of river water. The lime and sulphate of iron run constantly into 
the settling basin through iron pipes leading off from separate dis-
solving vats located above, and at the east end of the basin. 
From the settling basin the water runs over into the filtering room, 
where six of the New York gravity type of filters are. These filters 
are each IS feet in diameter, 8 feet deep, and are filled with sand to a 
depth of S feet. The sand is taken from the river, but is cleaned before 
being put to use in the filter. When the water has percolated through 
the filters, it is raised 240 feet into the reservoir situated on the hill 
northwest of the city. The plant was completed nine years ago at a 
cost of $220,000. 
The East Alton w11ter supply is obtained from private wells scat-
tered over the village. In most cases these are driven to a depth 
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from r8 to 25 feet through the sandy loam and quicksand which have 
been deposited near the junction of the east and west works of vVood 
river. Glen Carbon is dependent upon shallow wells located on the 
hills as well as in the valley of Judy's branch. The water supply of 
East Carondelet is obtained from shallow wells driven into the alluvial 
deposits to a depth of from 25 to 30 feet. T he water supply of O'Fal-
lon is obtained from shallow wells in the glacial drift . At Mitchell 
the wells are on a sand ridge which runs south from Wood river and 
east along the north side of Long lake. The )Jameoki water supply 
is derived from wells driven into the flood-plai n deppsits to a depth 
of from 25 to 6o feet. T he water is not of the best quality. Granite 
City, East St. Louis, ::\l adison and Venice are supplied by the City 
Water Company of East St. Louis and Granite City, which maintains 
two pumping stations, one at East St. Louis and one at Granite City. 
Analyses and Well Sections, by Chester A. Reeds- )Jumerous sani-
tary and mineral analyses of the waters of the di strict are given. The 
larger portion were made in the laboratory of the State vVater Survey, 
the samples being in part collected by officers of the Geological Survey 
and in part sent in by private cit izens. .c\n inspection of these results 
show that wells over 500 feet deep contain an amount of mineral 
matter that would prohibit their use fo r boiler and manufacturing pur-
poses. O ne exception to be noted, that of a 782-foot drilled well at 
Edgemont, which contains practically no incrustants, ·and while con-
tain ing a considerable quantity of salts of the alkalies could be used 
in boilers. Wells from 300 to 500 feet deep contain a considerable 
residue on evaporation, consisting for the most part of salts of the 
alkali es, but containing also considerable quantities of calcium and 
magnesium. The most satisfactory water is obtained from the lis-
sissippi river. The water obtained from many of_ the ~riven we_lls, 
espee1ally those m the Amencan Bottoms at Poag, JS of good quahty. 
Of the 51 waters analyzed. 14 would be condemned for excessive 
residue; 19 would be benefited by treatment with soda ash and passing 
them through a feed water heater, or by tt·eatment with soda ash and 
lime and allowing the sediment to settle befo re the water is added to 
the boilers; 15 wou ld be benefited by t reatment w ith lime alone, and al-
lowing the sediment to settle; and three are sufficient puri ty to give 
very satisfactory water without treatment. 
SHmmary of Conchts·ion, by Isaiah Bowmau-(r) In those sections 
of the district where limestone lies above the surface of the ground 
water and is extensively dissolved out by percolating waters, the 
available water is karst wate r. Its recovery is much more difficu lt 
than is the recovery of the ground wate r below it, which it feeds. In 
this district underground water occurs in the manner in which ground 
water is popularly but erroneously supposed to oc ur-that is to say. 
in definite underground channels. By reason of the quick descent 
of rain water to these underground passage lear t water i often dan-
gerous for drinking purp ses, and the popu lation i driven to the usc 
of rain water conserved in kitchen s. 
(2) T he supply o[ water from st reams is n t used to the ful lt'St 
extent today because of the ease with whi h ground water may be 
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obtained. The Mississippi rive r is drawn on for city supply in East 
St. Louis and a few adjacent towns. The water is extremely roily 
when first drawn, but by the process of fil tering, aerating, sedimenta-
tion, baffling and by chemical treatment, it is made clean and pure and 
wholesome. It scales boilers to some extent, but not so much as the 
ground water, whose use is supersedes. Use can likewise be made of 
tributaries of the M ississippi. 
(3) A number of ox-bow lakes and artificial reservoirs are uti-
lized, but the extent to which this is done is and always will be quite 
limited. The lakes are roily in spite of some degree of natural sedi-
mentation, and the rank growth of vegetation and the large amount 
of city wastes clumped into them would lead to deleterious effec ts were 
the water used for drinking purposes. The reservoirs are favorable 
means for securing a public supply, except to the extent to which the 
watershed is contaminated by wastes. The growth of vegetation on 
their bottoms and shores may easily be prevented by deepeni ng and 
graveling the bottom and paving the sides . 
(4) For drinking and other domestic purposes the ground water 
of the Hood plain must always constitute the chief source of supply to 
the flood plain population. By virtue of the fact tha t fine sands over-
lie the coarser sand and gravel from which the water i? derived, the 
purity of these waters under ordinary conditions, must always be 
assured . Not that the fine sands prevent the downward movement 
of the rain water into the gravels and coarse sands, but that they 
enforce a movement sufficiently slow to insure pretty thorough filtra-
t ion. The gravel and coarse sand are not more thoroughly saturated 
with water than the fin e sand above them, but their water is more 
available and wells are not regarded as successful which do not reach 
lenses of coarser material. For boiler purposes the flood plain water 
is not desirable in its natural state, being too heavily charged with 
calcium and magnesium carbonates. The use of purifying compounds 
is required with it. Several companies are considering the erection 
of purifying plants which will enable the use of thi s water, but at 
present city water is used in the boilers. ' 
( 5) The greater part of the upland wi ll always be supplied with 
water from shallow wells in favorable localities in the loess and drift . 
the bottom of the well lying a few feet below the level of the water 
table. No special features of water. quality or means of acquisition 
need be summarized here as the problem is wholly one of the simple 
dug or dri ven well of the ordinary type. 
(6) The deeper waters are all highly minerali zed and occur under 
much greater head than the shallow supplies. T hey are not valuable 
except for their medicinal properties, either real or supposed, and can 
never enter directly into the problem of water supply in a serious way 
except by possible pollution of sweet surface waters. Occurring with 
such a great head and with strong mineral substances in solution, they 
must sooner or later, with the decay of the casings enter upper hor i-
zons to the exclusion of desirable waters. These upper wate rs are even 
at present too hard for boiler use, and will be totally unfit for such 
use if re-enforced by the water from deep sources. I t woul d he 
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calamitous, indeed, should such a displacement ever occur, and it can 
not be too strongly urged that the State adopt measures which will 
give the upper horizons adequate protection. 
The Geological Map of Illinois.* 
(BY STUART WELLER.) 
Introduction-The position of the natural economic products which 
exist within the crust of the earth in any region, is determined either 
by the physical conditions present at the time of formation of the 
rocks in which they are contained, or by reason of subsequent dynamic 
changes. It is the task of the geologist to investigate the ancient 
history of the earth, to observe the peculiar characters of the rock 
strata, and to determine, if possible, the conditions under which they 
have been formed; and also to investigate the changes through which 
the strata have passed since their deposition. All these observations 
are recorded graphically upon the geological maps which the geologist 
constructs. While in general the rocks of the State are fiat-lying or 
have imperceptible dips, they are not absolutely horizontal. Taken 
as a whole the eastern interior coal field, which occupies most of the 
State, is a great shallow, synclinal basin with dips towards the center 
from all sides. These dips can be measured only in feet per mile. 
They are, however, a few lines along which the dips are reversed, so 
that there are certain poorly defined anticlinal areas. These have not 
yet been carefully worked out, though the more important ones are 
noted. 
Geological Formations-The Potsdam sandstone is nowhere exposed 
at the surface in Illinois, but it has been penetrated in several deep 
wells in the northern portion of the State, the greatest thickness ob-
served in his manner being about r ,ooo feet, but nowhere has the 
bottom of the formation been reached. This sandstone doubtless con-
tinues southward underlying the entire State of Illinoi s. Because of 
its large lateral extent and its porous character, it constitutes a reser-
voir from which an abundant supply of water can be obtained. 
The Lower Magnesian limestone comprises the most ancient beds 
exposed in the State. The largest exposed area is along the Illinois 
river in the neighborhood of Utica, in LaSalle county. Other smal1 
areas are known along the Little Vermilion river and Tomahawk creek 
north of LaSalle. Outside of LaSalle county the formation is known 
only in western Ogle county where it outcrops for several hundred 
yards along the south bank of Elk Horn creek, and in Calhoun county 
where a few feet are exposed at low water beneath the St. Peter san-
stone at Cap au Gres bluff. Like the subjacent sandstone it doubtless 
underlies the entire area of the State. 
*Bulletin 6. 
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Outcrops of the St. Peter sandstone are confined almost entirely to 
the northern portions of the State, where it is usually a soft, light 
colored, friable sandstone. Two principal areas are recognized ; the 
first along the Illinois river from east of LaSalle to the mouth of Fox 
river, and up the valley of that stream for some distance, with a small 
detached area in the edge of Kendall county, the valleys of the Ver-
milion and ·the Little Vermilion rivers which empty into the Illinois 
at LaSalle; the second area lies in the valley of the Rock river from a 
short distance above Dixon to beyond Oregon, and up the valleys of the 
chief tributaries. Besides these areas this formation is the surface 
rock in a small area in the western part of Ogle county. There is only 
one recognized exposure of the formation in southern Illinois, an"ci that 
a small one in Calhoun county on the bank of the Mississippi river 
where this formation forms the southern extremity of the Cap au 
Gres bluff. T he maximum thickness of this formation in the State, 
as shown in deep well records, is 275 feet. Like the two preceding 
formations the St. Peter sandstone has a much greater distribution 
than is indicated by its limited surface exposures. The formation is 
eminently porous and is freely penetrated by the underground waters. 
and is of great economic importance as a reservoir from which an 
abundance of water may be secured by means of deep wells. 
T he Trenton-Galena formation as now mapped includes all the 
calcareous dolomitic beds between the St. Peter sandstone below and 
the usually shaly or arenaceous Cincinnati beds above. In the northern 
portion of the State these strata have a thickness of from 300 to -tOO 
feet, as shown in deep well records in the central portion of the State 
in Calhoun and J ersey counties, about 250 feet have been recognized ; 
in southern Illinois the entire thickness of the sediments is nowhere 
exposed, less than roo feet of the uppermost beds being known. In 
the northwestern portion of the State only the upper or Galena dolo-
mite member is well exposed. In the west central portion of the 
State, three formations are recognized. These are the Joachim dolo-
mite below, followed by the Plattin limestone, with the Kimmswick 
limestone at the summit. In the southern por tion of the State 
a small exposu re of K immswick limestone underlain by the Plattin 
occurs in the Mississippi river bluffs at Valmeyer, Monroe county, 
and a somewhat larger area extends north and south of Thebes in 
Alexander county. 
The beds of Cinci nnati• age vary greatly in lithologic characte1· in 
the different parts of .the State and seem to be limited to the upper-
most or Richmond division of the formation as it i more completely 
rlevelopecl in the region of the formation lying ea t of the incinnati 
arch. In the northwestern part of the tate the formation is rep-
resented by the Maquoketa formation which is, in the main. a heel 
of blue o r green clay shale w ith oc asional bands of dolomite and 
limestone. Tn this region it attai ns a thickness of from qo to 175 
feet. In al houn county the fonnati n i a green shale \\"hich hc-
mmc SOI1ll'\\ hat dolomiti · towards t h ba se, hut is reduced in thic-
11 ss to about 7S feet. Tn i\ Tonrnc county th formation is . imilar 
in dutractcr and in thi ckncs' to that in 'a lhoun COll llt) . hut is unckr-
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lain by a limestone bed one or two feet in thickness which bears a 
typical Richmond fauna. In the northeastern portion of the State the 
Cincinnati beds are well shown in the banks of the Kankakee river 
above vVilmington, where they are more calcareous than along the 
Mississippi, and contain an abundant fauna of the Richmond type. 
In the southern part of the State, at Thebes, in Alexander county, 
the Cincinnatian is represented by two divisions, a lower sandstone 
member, the Thebes sandstone, about 75 feet in thickness, and an 
upper member, the Cape Girardeau limestone, about 40 feet in thick-
ness. 
The rocks of Silurian age in Illinois have always been referred to in 
the literature of the State as the "Niagara limestone." This formation, 
however, probably represents a much longer time interval. In north-
eastern Illinois the N iagaran limestone occupies a great area extend-
ing from central Iroquois county to the Wisconsin state line ; in this 
region the beds attain a thickness of from 300 to 388 feet , and consist , 
for the most part, of more or less massive dolomites of a bluish or buff 
color, such as are exhibited along the Chicago drainage canal and along 
the Desplaines river valley to Joliet and beyond. In the northwestern 
part of the State the Silurian occupies considerable areas in the valley 
of the Mississippi river and its tributaries, where the beds are similar 
to those further east in their dolomitic character, and are usually of 
a buff color. In Jersey and Calhoun counties these rocks again come 
to the surface in the valleys of the M ississippi and Illinois rivers, 
north of the Cap au Gres fault, with a thickness of from so to rzo 
feet; here again the beds are dolomitic, usually massive and of a buff 
color, and are especially well exposed at and near Grafton. In the 
southern portion of the State, in Jackson, U nion and Alexander 
counties, there is a considerable area indicated as Silurian on the map 
which needs further careful investigation. 
Strata of Devonian age form the surface rock at three widely sep-
arated regions in the State. The first of these is in Rock Island county, 
where the rocks have a maximum thickness of about rso feet, although 
only about 75 feet are exposed, the total depth of the formation being 
known from deep well records. These strata are of middle and upper 
Devonian age, are mostly limestones. . The second Devonian area is 
in Calhoun and Jersey counties, where scarcely more than ten feet 
of limestone of this age are present. The third area is in the southern 
portion of the State, in Jackson, Union and Alexander counties; the 
beds are chiefly limestones and sandstones, and they contain fossil 
faunas of middle Devonian age. In the southeastern portion of the 
State, in Hardin county, a small area of Devonian black shale is known, 
which has been recently mapped in connection with the work of the 
U nited States Geological Survey in that portion of the State. Unlike 
the preceding fo.rmations, the Devonian rocks do not extend continu-
ously throughout the State beneath the younger formations. 
The area colored as Mississipian on the accompanying map, extends 
nearly the entire distance from Mercer to Jackson counties <>long the 
Mississippi river, and across the southern portion of the State from 
Union to Hardin counties. This unit is a very complex one, and in any 
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future mapping five or more distinct divisions must necessarily be 
recognized and mapped. The Kinderhook beds comprise various more 
or less local formations, which may be either limestones, sandstones 
or shales. The Kinderhook as a group may be recognized from as far 
north as Burlington, Iowa, to Union county at the south, but none 
of the component, local formations have any such wide distribution. 
The formation as a whole varies in thickness from 25 feet to 200 feet. 
The Burlington limestone is clearly differentiated as far south as 
Union county, although it is not continuously exposed through that 
entire di stance. It is usually a highly crystalline, nearly white, crin-
oidal limestone, with a maximum thickness of about 200 feet, but 
often contains a considerable amout of chert. 
The Keokuk-Warsaw limestone and shale in its typical expression 
differs from the subjacent Burlington limestone, in its usually darker 
color, often having a bluish or grayish color, and in the shaly partings 
which frequently separate the thicker ledges of limestone, sometimes 
developing into shale beds several feet in thickness. In the Keokuk 
proper at Warsaw, there is a conspicuous geode bed which may be 
recognized as far south as Jersey county. The total thickness of the 
Keokuk proper is about 125 feet. The typical Warsaw beds, about 40 
feet in thickness, lie above the geode horizon. The strata are variable 
in character and comprise beds of dolomite, limestone and shale, but 
the sedimentation from the Keokuk to the Warsaw is apparently con-
tinuous. 
The Salem -limestone is one of the best defined in the whole Missis-
sippian series in Illinois. It is discussed in detail elsewhere in this 
volume. 
The St. Louis limestone is characterized by the exceedingly variable 
character of its beds. It is for the most part a limestone of a blue or 
gray color, being distinctly darl'<er, as a usual thing, than the subjacent 
Salem limestone. The strata are thick or thin beded, they may be hard, 
dense and fine grained limestone, or they may be more or less crystai-
line; shaly limestone and even beds of · shale are sometimes present, 
and some beds in some portions of the State, are more 'or less brecciated 
or cong lomeratic. A notable characteristic of the formation is the 
presence of fine grain ed, dense, limestone beds having a conchoidal 
fracture and almost the texture of lithographic stone. Occasionally 
beds of arenaceous limestone are met with . The amount of chert con-
tained in th e formation is exceedingly variable. The thickness of 
the fo rmation is g reatest to the south where it reaches 250 feet or more. 
It thins to the no rth and is only about IO feet thick at Vlarsaw, in !Ian-
cock county. The Ste. Genevieve limestone closely re emble the St. 
Louis. In it, however, oolitic beds which are absent in the . t. Louts 
appear , and it is, perhaps, less cherty than the St. Loui . The main 
disti nction is a faunal one, there being a recurrenc~ of the types of 
li fe which we re abundant in the Salem, but abseut from the t. I .ouis. 
The line dividing the ypress from the subj acent bed separat es 
th e lower M ississippian limestone with a total thickness of 1.000 feet 
or more, from the upper M ississippian b ds which a rc dominantly 
sandstones. T his upper arcn:tccous s rics nstitute the " he . tcr 
Group" of the literature, th ypress sand ston being th ' so-calkd 
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"Lower member of the Chester." The formation is quite uniform in 
character, a moderately fine grained, yellowish-brown sandstone, rather 
heavy bedded in its lower portion, becoming more thinly bedded above. 
Its thickness varies from So feet or less to r so feet or more. The 
lowest member of the Chester group above the Cypress sandstone, is 
a limestone and shale formation attaining a maximum thickness of 
approximately 250 feet at and above Chester. In its lower portion it 
includes considerable beds of calcareous and clay shales, a bed of varie-
gated red and blue shale being commonly present near the base. In 
the upper part of this member is a great limestone ledge about I OO 
feet in thickness, with occasional thin shaly partings, which furnishes 
the quarry rock at the Southern Illinois penitentiary, at Menard. 
The second member of the group is a sandstone or shale, the shale 
being most conspicuous in the more northern part of the area, while 
to the south it is almost wholly a sandstone similar to the Cypress in 
character, but usually thinner bedded and not infrequently more or 
less of an arenaceous shale. This division attains a thickness of about 
So feet. The third member is again a limestone which is apparently 
more impure than most of the beds of the lower division. It is much 
less fossiliferous than the lower division and the fossils are such as to 
give it definite faunal characters which can be recognized over wide 
areas. Its thickness near Chester is about 6o feet. The fourth mem-
ber is again a sandstone similar to the earlier sandstone beds, and at-
tains a thickness of 65 feet. The fifth member is a limestone similar to 
1 limestone No. 2, in lithologic characters, and is usually almost or 
quite unfossiliferous. Its thickness is about 35 feet. Following the 
third limestone is another great sandstone member IOO feet or more 
in thickness, which is finely exposed back of the village of Rockwood 
in Randolph county. 
No geologic formation in Illinois contains greater economic re-
sources than the Pennslyvanian or coal measures. Here are to be 
found the enormous coal resources which exceed all other mineral 
products of the State combined, besides great deposits of clay, usually 
in the form of shales, and less important beds of limestone and sand-
stone. The observations already made by the members of the survey 
' upon the Pennslyvanian strata, seem to indicate that the formation 
of coal began first in the southern· portion of the State, so that the so-. 
called oldest or No. I coal in that section is older, perhaps very much 
older than the so-called No. I coal in the northern part of the area. 
Some of the higher beds, however, seem to be more widespread in 
their distribution, and may perhaps extend over a large portion of the 
coal fields within the State. In the southern part of the State the 
basal formation of the Pennsylvania is a sandstone which sometimes 
resembles the subjacent upper sandstone member of the Chester 
group, but it is usually a more heavily bedded formation , and is more . 
or less conglomeratic, the included pebbles being of rather small size 
and of a white quartz material. This formation is the " Mill-Stone 
Grit" of the older reports, and includes the Mansfield sandstone of 
the Indiana geologists. Its thickness is IOO to 500 feet. In the 
central and northern portion of the State the basal sandstone of 
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the Pennsyh·ania is not conglomeratic, and is probably much younger 
than the :\Iansfield sandstone of the south. T he Pennsylvania beds 
everywhere rest unconformably upon the subjacent formations. One 
of the important horizons to be studied and accu rately mapped in con-
nection with the investigations of the Pennslyvanian by the su rvey, is 
a limestone known locally as the ''Carlinville" or "Shoal Creek," dis-
cussed elsewhere in this volume. 
No Permian rocks have been indicated upon the accompanying map, 
although undoubted vertebrate fossils of Permian age have been known 
from Vermilion county for many years. Recent investigat.ion of the 
locality has shown that the "bone bed" so far as it is known, occurs 
only in strata which have been extensively displaced by land slides. 
A map covering the extreme southern portion of the State has been 
published by Glenn,* in which considerable areas in Pulaski and 
Massac counties, and a small strip in Pope county, are colored as 
Cretaceous, and the beds indicated are correlated with the Ripley for-
mation of Mississippi. Heretofore all these beds so indicated within 
the State of Illinois, have been considered as Tertiary. T he beds ar~ 
all more or less unconsolidated sands and clays of non-marine origin. 
and acc01·ding to Glenn they may be t raced continuously from south~rn 
Illinois across Kentucky and Tennessee into the typical t1)arine Ripley 
beds of northern Miss issippi. ::--Jear Caledonia landing and extending 
some distance north toward Grand Chain are certain clays, green sands 
and lignitic material believed by Glenn to represent the Porters Creek 
or Flatwoods and the Lagrange or L ignitic fo rmations of the south. 
To the west these pass quickly under the alluvial deposits or the 
pebbles, and unconsolidated gravels of similar age which have been 
correlated with the Lafayette; a widespread formation of Pliocene age 
in the southern states. T he Lafayette occurs more or Jess continu-
ously over the embayment area in Alexander, Pulaski. l\fassac and 
Pope counties, occupying the higher ground. North of the more or 
less continuous a rea of this formation, there is present upon the sum-
mits of some of the hig hest hills in Union county. an 1 eastward in 
Gallatin county. a capping of ferruginous conglomerate similar to that 
further south, which marks a further extension of the same formation. 
Still further north in southern Calhoun county the Lafayette gravels 
occur on top of the divide between the M ississippi and lllinoi s rivers. 
resting unconfo rmably upon the Paleozoic rocks, and I uried beneath 
the loess. 
Throughout the greater portion of the State the surface i more 
or less deeply covered with glacial depo its of Pleistocene age, which 
add greatly to the difficulty of interpreti ng the stratigraphy of the 
ol lct· underlying rocks. In the northwest portion of the late 
is a rlri(lless ar a compri ing the g reater p rlion of JoDavie, s county. 
with portions of Stephenson and Carroll counties. , \nolher small 
clriftl c'is area occur in outhern alhoun county. and in soutlwrn 
Jllinni s lhl· drift rl es n t ex tC'nrl . outh or th c n. picuous ridgl' 
which no"e~ the . talc from ncar ,rand Tower to a 1 oint north nf 
•o. R. f1··ol. Sun .. \V11t1 ·r sup. u.rhlit•t·. Pnp.. r1, Ita . nl . 1. 
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1Eiizabethtown. These Pleistocene deposits are vari able in their litho-
logic characters, consisting of unst ratifi ed glacial ti ll, st ratified sand 
and g ravel deposi ts, loess and alluvium . 
T he presence of igneous rocks in Illinois has been· recognized onlv 
recently, and so far as known they do not occi.tr outside of the sout11-
eastern porti on of the State. T he occurrence of these rocks is in the 
form of dikes which have been intruded into the M ississipian and 
P ennsylvanian fo rmations. They fall into two g roups, mica-perido-
tites and lamprophyres. De\il! olf has observed, in connection with 
his work on the coals, the presence of simila r intrusives at one or 
two points in Saline county, where they penetrate the Pennsylvanian 
format ions. 
Physical Geography of the Evanston-Waukegan Region.* 
(BY WALLACE W. ATWOOD AND JAMES W. GoLDTHWAIT.) 
G.meral Geographic Features, by W. W. Atwood-The area covered 
by this report lies north of Chicago and extends to the Illinois-Wis-
consin line. Its eastern boundry is the lake shore and its western 
the Desplaines river. The larger part of the area consists of rolling 
uplands more than sixty feet above the level of the lake. The mod-
ern lake cliff extends from the southern margin of Wisconsin south-
ward a little beyond Evanston and varies up to eighty feet, being at 
places almost vertical. At its base is a modern beach. In the south-
cast and northwest corners of the area is an old lake plain associated 
with which are ancient beaches. The drainage of the western portion 
of the area joins the Desplains river. The central portion is drained 
by the north branch of the Chicago river while the eastern border is 
tributary to the lake. 
The Gl!'ological Formations, by W. W. Atwood-All of the rock 
material within the Evanston-Waukegan region is glacial drift com-
posed of clay, sand, gravel and boulders. Portions of it are stratified 
and may be referred to as modified drift. Nowhere does the bed rock 
appear at the surface. The great bulk of the material is unstratified 
and is known as "till." The clay matrix is highly calcareous and was 
derived by grinding and crushing from the limestone of the region. 
Of the stones of the drift, probably ninety per cent are from the under-
lying Niagara limestone, while the remaining ten per cent are of 
sandstones, shales and crystalline rock foreign to Illinois . Some of 
the latter must have been transported at least 500 miles. The general 
formation of an ice sheet, and the extent and character of the North 
American ice sheet, together w:ith the work of tl1e glacier ice in erosion 
and in deposition, are considered in detail, as well as the effect on the 
topography of the direction of movement of the glaciers. 
Glacial deposits such as occur in this region are especially character-
ized by litholigical and physical heterogeneity and by cetiain peculiar 
shapes of the pebbles and markings on the latter. In the broadest 
sense of the term, all deposits made by glacial ice are moraines. Those 
made beneath the ice and back from its edge, constitute the ground 
moraine and are disting uished from the marginal accumulations. which 
are known as terminal moraines. The ground moraine underlies the 
•Hull t.ln 7. !-iul>m lt.t.ed "' 1007 bilL printc1l o.nd dls t. rlbttlell ln 1908. 
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!ntire upland of this area. It consists of boulder clay composed of 
nore or less comminuted materials derived from the Janel across which 
:he ice passed. The topography of the drift covered region is marked 
>y swells and depressions, standing in no orderly relationship. It is 
,veil shown just west of the Chicago & Northwestern Rai lroad l>e-
ween Glencoe and Waukegan . Certain portions of the drift have been 
,vorkecl over and redeposited by water, forming stratified drift . A 
;ection of this material may be seen at Winthrop Harbor along the 
11ain North-South road covered by a layer of boucler clay and lat er 
>each sands. 
The Present Shore Line, by ! . W. Goldthwait-The lake fo rms pe-
:uliar short lines, depending for their existence upon those movements 
>f the waters which are initiated by the winds. If there were no winds, 
uch a Jake as Lake Michigan would be practicaily without currents 
.ncl waves, and its shores would be without strength and character. 
)bore forms are changing, living objects in so far as solar energy is 
xpendecl upon them through waves and currents. The principal 
gencies working upon the shore line are waves, the undertow, and 
he shore current. When a lake is first formed in an enclo<ecl basin, 
r when a considerable change in level brings a lake into a new posi-
ion against the Janel , waves and cunjents find a coast wl•ich is not 
ldjustecl to their erosive and constructive activity. Whatever the 
'atu re of the ancient shore line, changes in profile and to a greater 
r Jess degree in horizontal configuration are sure to be wrought out 
y the waves. These operate to produce gulfs, beach ridges , and 
arious forms of barriers. The spits, bars, and hooks, on the other 
and are closely associated in genesis with the " long-shore': currents 
1ough they cannot be separated from the w:ork of the waves and un-
ertow. The region in question affords many interesting examples 
f the development of these land forms. Sand dunes also occur along 
1e beach between Waukegan and the state line and in less notable 
1>rms at other points. The present shore line of this region may, for 
mvenience, be divided into three parts: First, the section from Rcg-
·s Park to Winnetka ; second, that from Winnetka to 'vVaukegan ; 
,1ird, that from Waukegan to the state line. Along the second or 
,'iddle strip of the coast line the lake has cut back beyond its earlier 
ores. North and south of it the initial beach ridges lie inl"lnd from 
fe present lake and are steadily being encroached on and destroyed 
,r the waves. A long the whole coast, except possibly for 'I fe w miles 
::>rth of Waukegan, the present shore line is being cut bacL and in 
10st cases so rapidly as to call for vigorous measures for protection 
; property. The present shore line is one of long sweeping curves, 
,ell established profile of equilibrium and landward encroachment, 
aving all the characteristics of maturity. This is due, not simplv to 
Je work of the lake at its present level but in large measures to the 
nooth floor and even border which Lake Michigan inherited fron• its 
nce<tors. 
The Reco1'd of E.<~:tinct Lakes, hy !. W . Goldthwait- Lake Michi n·an 
the lineal descendant of the series of ex tinct lakes whose history is 
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recorded in ra ised beaches and terraces, abundant shore lines, and lake 
floor deposits higher than the present lake. The ancestral lakes owed 
their high level to the great ice sheet which acted as a dam across the 
northern side of the basins, holding the water up to the level of the 
lowest notch in the enclosing land basins. The cutting down of out-
lets or uncovering of new outlets at lower levels as the ice sheet melted 
northward, and uplift or tilting of the land, conspired to complicate 
the changes in level and outline of the lake during its early history. 
The Evanston-Waukegan district contains stretches of the abandoned 
lake shores in which one may read, somewhat imperfectly, the record 
of successive events of lake history. Various stages are recognized, 
including the Glenwood, the Calumet and the Tolston. The Tolston 
beaches fall pretty definitely into two divisions: The higher group, 
from 20 to 2S feet above the lake and the lower from I2 to IS feet. 
Recent studies have strengthened the belief that the IS foot member 
of the Tolston group of beaches does not mark the shore of a local 
lake, Chicago, but of two of its larger successors, Lake Algonquin and 
the Nipissing Great Lakes. Beaches and other evidences of these 
various stages in the early lake history are excellently displayed 
through the region, and are discussed in detail. 
The Development of Ravines, b~>' W. W. Atwood--When the ice 
melted the upland extended further to the east and presumably de-
scended gradually to the level of the lake. As the rain fell on this new 
land, a_part of the water sa~k in, a part _was eva])orated, apd _some col-
lected m hollows or undramed depressions, whtle the remamder ran 
off over the surface. The land did not have a uniform slope to the 
lake, nor was the material perfectly homogeous. The surface water 
tended to gather into the depressions. V.Ta ter so concentrated i in ex-
cess of that fl owing over other parts of the surface, and therefore 
flows faster. Flowing faster it erodes the surface more rapidly, and 
as a result the initial depressions are deepened and washes or gullies 
are sta rted. Once started, each gully becomes the cause of its own 
growth, for the g ully developed by the water of one shower determine 
greater concentration of water during the next. Greater concentration 
means faster flow ; faster flow means more rapid wear, and thi . meam 
corre ponding enlargement of the depres ion. Thus, gullies gro\\' to 
be ravines and ravine become valley . The first valleys started on 
a Ian I surface would devel p tributarie . These would widen and 
deepen and lengthen, cutting hack the divides and eventually reducing 
the whole area to a lower plane. A se ries o f ri v rs operating for a 
sufftcicntly I ng- time mig ht reduce even a high land mass to a low 
level s a rcely above the ca. T he tim · nc e sa ry for the developm nt 
for snch a su rfa c is known a a yc le f cr sion, and the resulting 
surf a c i a hase leve l plane. T he tr ·atns o ( th region show many 
cxc ·llcnt illustrations o f the vari u tagcs f st ream dcv loprnent. 
U~tdergrou!l d /Val rr, by TV. IV. A i1'Md Tn the farming di trids 
wi thi n the r.:v11n ton W aukegan area . gn ttnd \\'a ler is reach d in com-
mon well s at depths va rying front :; to 100 fee t. t .ome place it 
is n<·ccss;try to dril l into llw bl'd mck lo >l'l' UtT :1 gnod wat r upply. 
T lwr · ar two horiwns fn1n1 wln \'11 art •s inn wnt r is obtained . ne 
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is reached at about 8oo feet and continues downward for about 400 
feet. The other is reached between 1300 and 1500 feet and continues 
several hundred "feet in depth. The first is the St. Peters and the sec-
ond the Potsdam sandstone. The water in these is derived from 
central and southern Wisconsin. 
Geographic Conditions and Settlement, by W. W. Atwood-When 
settlers came to northeastern Illinois in the early part of the last cen-
tury many of them selected the north shore region in preference to 
the Chicago district. The site of Waukegan was selected for a city 
before that of Chicago, and a small village and fort were established 
east of Highwood when Chicago was little more than a trading post. 
The region continues to be very attractive for summer homes, and 
large industrial interests have been established at Waukegan. Before 
the railroad was built there was a government highway from Fort 
Dearborn to Green Bay. In the southern portion of the district it 
was located on Beach Ridge. This old shore line formed an even 
grade where the land was drier and where the road material was sand 
and gravel. Ridge Road in Evanston is a portion of this old road. 
Through Wilmette it was unfortunately near the lake cliff and the 
I 
~~tnal location is now more than zoo feet east of the present shore 
The margin of the lake flat where the rolling upland begins is a 
favorite site for villages. In the Chicago region, Dyer, Indiana, Flos-
moor, Chicago Heights, Homewood, Palos Springs, Palos Park, La-
Grange, Galewood, and Norwood Park are at this margin. In the 
Evanston-Waukegan region there are not many such sites, but Win-
netka has such a location on the south, and Waukegan on the north. 
The opportunity for a harbor, the lake flat for wharves and industrial 
plants, and the upland for the home district w'ere important factors 
that influenced the selection of the Waukegan site. In the southern 
portion of the region the lowlands between the ancient beaches are 
largely used as truck farms. The ravine country east of the railroad 
between Winnetka and North Chicago is mainly devoted to suburban 
and summer homes. 
SUGGESTED FrELD TRIPS. 
For the Study of Ravines and Valleys-
1. Dead river between Waukegan and Beacb. 
2. Little Fork river, Waukegan. 
3. Pettibone creek, North Chicago. 
"4. Near Glencoe. 
5. Near Ravinia. 
6. Near County Line station on the Chicago & Milwaukee Electric Ry. 
7. At Beck's crossing, tiorth of Glencoe. 
For the Study of Shore Features-
1. Winnetka. 
2. Ft. Sheridan. 
3. South of Pettibone creek. 
For the Study of Old Beaches-
1. From Evanston Lighthouse west on Central street. 
2. At Winnetka. 
3. From Waukegan north to State line. 
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For Study of Dunes-
1. Rogers Park near Calvary cemetery. 
2. North of Waukegan or lowland. 
3. On beach between Lake Bluff and North Chicago. 
STREAM IMPROVEMENT AND LAND RECLAMA-
TION PROBLEMS IN ILLINOIS. 
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INTRODUCTION. 
The recent increase in public interest in the various problems cen-
tering in our inland streams has nowhere been greater than in Illinois. 
Because of its geographic situation this State must always be largely 
concerned in any projects for the improvement of the internal water-
ways. The great lakes, the Mississippi and the Ohio all afford outlet 
for our commerce and the projected great lakes to the gulf deep water-
way goes through the heart of our State. The people of Illinois have 
shown a lively interesf in all that pertains to these waters and in the 
sanitary canal they have made a subsantial contribution to a great 
·national system of public works. 
That the problem is truly a national one is well understood. Taking 
up but one phase of it, swamp reclamation, it has been estimated that 
the swamp lands of the United States include 78,430,000 acres, nearly 
all of which probably may be reclaimed for agricultural use. Much 
of this land lies along the sea coast but a surprising amount is dis-
tributed over the upland and along the valleys of the interior. These 
lands form one of the most valuable of our unused resources. The 
fertility of morasses and of lands subject to overflow is well known 
and the monetary value and productive capacity of the submerged 
lands can hardly be over-estimated. These lands will be needed to 
sustain a great population, to maintain the steady increase in agricul-
tural production that is necessary to continue prosperity, and to pro-
mote the best in American life and citizenship. The problems of their 
reclamation must be solved in the not distant future, and it is gratify-
ing to note the new national policy of conservation and development of 
national resources. The passage of the national Reclamation Act of 
1902 marked the beginning of improvement of the lands of the nation 
by national expenditure. It provided for the reclamation of arid lands 
in the western states. It now seems likely that in the near future the 
Government will take up on somewhat similar tem1s the correspond-
ing work of the reclamation of swamp lands in the middle and eastern 
states. "The swamp lands of thi s country have occupied an important 
place in the public mind for more than half a century. In the begin-
ning men sought lands that could be more readily conv rted to agri ul-
tural usc, hut as th e value of the swamp and overflowed land came 
to he r cog'llized an 1 oppo rtunities of wealth which they offered were 
appreciat d, they w re sought and their reclamati n begun. ongress 
encouraged their drainage by gr:~nts to th t:~t s. The first ct of 
this chan\ tcr was pass d in 1849. and granted to Louisiana. 'To aid 
in constructing the n ccssary I vecs and drains,' all the swamp lands 
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within the State. Subsequent acts extended this grant to other states 
having swamp lands within thei r borders. In all there were granted 
to the states up to June 30, 1906, an aggregate of 63,324,318 acres of 
land classed as swamp. U nder the provision of these laws, which are 
still in force, the states may demand that remaining swamp lands be 
patented to them as their character is determined. The United States 
Department of Agriculture in a recent report on swamp and overflowed 
lands estimates that ninety-five per cent of the swamp lands are in 
private ownership. The remainder is owned by the states or held in 
trust and subject to call by the states. The national government 
owns practically no swamp lands, but comprehensive efforts to reclaim 
these vast areas is rapidly becoming a national need, and the movement 
toward this end is one of the most important now engaging the at-
tention of the American people. Reclamation involves cooperation. 
This has been secured through State laws providing for the formation 
of cooperative associations and districts and conveying the right of 
eminent domain. The rule has been to place the burden of the cost 
upon the land. The inability of the holders to meet the cost, together 
with unwise and lax laws, have operated to retard reclamation in most 
states where these lands lie. It is now proposed that the national gov-
ernment undertake the work of reclamation, providing the money and 
requiring its repayment in installments after the land has been ren-
dered productive. The adoption of this plan will mean early com-
mencement and rapid progress. It will mean the construction of 
flood control and drainage system that will be both adequate and com-
plete and economical as to construction. It will mean the actual set-
tlement of the lands reclaimed by men who will be actual settlers and 
home builders."* 
Similarly the problem of stream navigation, of sanitation, of city 
and industrial water supply, of power development, indeed, all stream 
problems, have their national aspect. They are at the same time, how-
ever, State problems. Leaving for the present the discussion of the 
problems of the interstate streams along our borders and of the Illinois 
river, which is . so intimately connected with any system of internal 
waterways, it may not be unprofitable to consider briefly some of the 
problems of the less well known intra-state streams. This involves 
consideration of the problems of ( I) water supply for towns, villages 
and industries, (2) drainage, (3) navigation .and power development. 
PRoBLEMs OF W ATER SuPPLY. 
It is the especial province of the State Water Survey and of the 
State Board of Health to consider problems of this class ; a work 
which they are vigorously carrying on. The Geological Survey is only 
concerned with certain phases of these problems, relating especially to 
chemical denudation, and is cooperating with the organizations named 
in studies of the mineral content of the water of our various streams . 
"The Great West , Sacrn,mento, Californ ia. F eb. 22. 1908. 
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PROB LEMS OF DRAI NAGE. 
Early Condition of I llinois-If one examine the accounts of the early 
exploration of Illinois he will be constantly impressed with tl!e large 
amount of swamp land traversed. The impression gained in reading 
of the winter journey of Colonel Clarke, from the Mississippi to the 
Wabash, at the time he surprised and captured Vincennes, is that the 
soldiers waded in swamps from one river to the other. Yet, if one 
traverse the same route now, he will find, in the main, a slightly rolling 
upland well drained and cultivated, with so little water present that 
ponds must be made to furnish the boilers of the mills and factories 
scattered through our areas of cheap coal. 
If again one examine the maps of the early land surveys, he sees 
acres and square miles of our central Illinoian corn belt set aside as 
swamp lands. T he contrast between the terri to ry as it now is, is so 
great as to h:we created the suspicion of fraud in the early surveys. 
Indeed, a few years since the United States land office sent special 
agents into the State to investigate matters and set at rest, if possible, 
these suspicions. These agents drove over miles of territory, the orig-
inal maps in hand, and where swamps were marked by the surveyors, 
found only well drained, h ighly productive fields, beautiful groves, 
substantial barns and handsome houses. They were puzzled and sus-
picious but, in the end, after thorough investigation, reported no fraud. 
The exl)lanation after all is simple. 
Many years ago, some thousands in fact, the great glaciers came 
r:own from the north and spread over nearly all of what is now 
Illinois. In their coming they scraped and shoved along the rocks 
and soils of the territory invaded, and, when the warm sun melted the 
ice away, dumped thei r load in a vast irregular mantle over our older 
landscape. Our old Illinois is, therefore, buried 2 0 to 200 feet deep 
beneath a mass of rocks, bowlder clay, sil t, and soil brought down from 
the north. The heritage of Canada, the soil patiently prepared by 
wind, water and sun acting through year on the rough rock , has 
been spread out here with lav ish generosi ty and now fo rms ou r great 
fertil e prai ri es. The glacier, however, worked irregularly and, in 
dumping its load , pa id littl e attention to existing stream ways. It 
fill ed up s me, di ve rted others and created shallow ponds and deep 
"kettle holes" over the whole of a formerly well d rained territory. 
Long as has been the perio I sin e the ice melted. it ha not been long 
nough for the slow-c rocling- ri ve rs to cat their way backward and 
to drain <1 11 these ponds and fl at upland . nly the early tages of 
river work have be n a complishecl. T hey have cu t their deep nar-
row gorges, canyon-like in places, but have not developed the tribu-
taries. 
Fonniug Drainage District- uch a landscape afTorcls th maximum 
favorabl concli ti ns for artificial lrainage, and the people of Illinois 
w re CJUick to sec and to seize th ir opportunity. By the nactment of 
wise anrl far seei ng laws, laws whi ch have b en a model to many other 
slaks, ami whi ch may w<:' ll serve as a mo lei to 111 r yet. it was m::tdc 
1 ssihll' for th' pcopit' o f individual areas, large or small. to organize 
drainagt· di stricts and to lax th ms •lvcs for th r lamatinn of th •ir 
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land. In a way the great Sanitary District, with its deep waterway, is 
only a large drainage tract and is only doing what many a modest farm-
ing community in many parts of the State has already done. 
The drainage districts are permitted to organize, cut ditches, dig 
canals, build levees where necessary, and, in short, to aid nature in 
the extension of her streams, so as to carry off the surplus water and 
convert the swamps and ponds into corn fields and orchards. Above 
the open ditches the farmers bury long rows of tile, made at some 
nearby factory, and in a few years the increased yield of crops pays 
off the bonds, leaving a permanent benefit free of cost. In this way 
has been accomplished the miracle which puzzled the land inspectors, 
and in this way has been added millions of dollars to the permanent 
taxable wealth of the State. 
Ruining the Rivers-It is an old and well established principle that 
water, usually so friendly and helpful, is none the less a natural enemy, 
and that each may protect himself and his land against its ravages as 
he will. Each land owner must accept and care for the water falling 
on his land or coming down on or across it in a natural stream channel. 
He may, however, in turn, send it on to his neighbor below and the 
neighbor must accept the consequences. Through all these years, not 
far now from a half century, our uplands have been drained by the 
simple process of hurrying the water on into the valleys. While there 
is no valid evidence that more rain is falling now than in earlier days, 
1 this hurrying of the water off the upland and into the valleys has pro-
duced congestion in the latter. Where once were clear open rivers 
with steady normal flow, suitable for navigation, there are now wind-
ing, brush-choked streams with abnormal flood and low water stages-
streams that are useful only for the prompt carrying off of storm 
waters, streams which only accomplish .this by the process of tempor-
arily spreading out over. the bottoms, preventing the cultivation of the 
latter and leaving behind muddy roads, ruined fields, and swamp .. , 
the natural breeding places of malaria-bearing mosquitoes . Such bot-
tom lands are not only nearly useless, but are positive plague strips, 
dangerous to the health and comfort of the country at large. In Wayne 
county alone Sz,ooo acres were flooded ten times in 1905, and eleven 
times in 19o6. Over much of the bottom land of the State crops are 
lost by reason of floods about once every 30 years. 
It is evident that under such conditions the communities affected 
suffer a heavy handicap. Land values are low, returns are uncertain 
and the great areas of standing water and swamp seriously affect 
health conditions. Nor can it be affirmed that these conditions are 
very rapidly changing for the better. It is t rue that vast areas of 
Illinois land have been excellently drained and rendered thereby highly 
productive. Lands in central Illinois which before drain age sold for 
$zo.oo to $zs.oo an acre are now selling for $roo.oo to $rso.oo and in 
special cases even more. In general , however, this is upland and 
while it does not surpass the lowlands in fertility it was more ea ily 
drained. The upland has been reclaimed by the simple process of 
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dumping the excess water into the valleys. The result has been a 
steady increase of floods, the inundation of the bottom lands, the chok-
ing of the stream channels and the gradual production of belts and 
strips of territory throughout the State which instead of being, as by 
right, centers of industry and progress, are unhealthy, poverty-stricken 
and unprogressive. The State has drained its upland farms but at 
the expense of the valleys. 
I llinois Bottom-Lands-Nearly ten per cent of the State of Illinois 
is bottom-land and much of it is in the condition described. Some of 
this is at present worthless as a result of natural conditions ; much of 
it is worthless as a result of the drainage and improvement of the sur-
rounding upland. However, this is in the nature of things and a 
remedy rather than a grievance must be sought. 
With a promptness and foresight which have ever characterized our 
people, attempts are already being made to correct these evils. If 
there is at any time or place too much water for the river to carry, 
the obvious remedy is to increase the carrying capacity of the stream. 
This may be done by widening it, by deepening it, by clearing the chan-
nel of obstructions, by cutting off the bends, straightening the chan-
nel and even in places by diversion. If the water overflows the low 
land the natural remedy is a system of levees, though these, by con-
fining the water, raise its floods stage and further complicate the situ-
ation. 
All of these means have been and · are being tried ,.in Illinois. In 
Fayette county alone a quarter of a million dollars has been expended 
along the Kaskaskia, and much yet remains to be done. In many other 
parts of. the State similar work is being carried on. 
Some Examples of R eclamation--Perhaps the largest single piece of 
work, as well as one of the most interesting, is that undertaken by the 
Green River Special Drainage District of I:Ienry and Bureau coun-
ties. Here the tortuous channel of Green river is being widened and 
straightened for a distance of 40 miles so as to give a continuous chan-
nel of 90 to 120 feet top width, 6o to 8o feet bottom width, and ro to 2 0 
feet deep-a no mean waterway. It is estimated that thi will result 
in reclaiming 45,000 acres at a total cost of $6oo,ooo, including laterals, 
right-of-way and damages. The main ditch is 23 miles long and the 
total excavation is estimated to amount to 4,000,000 cubic yards. 
T he alt Creek Special Drainage District lies in Menard and Mason 
counties and is working to straighten a stream which flows into the 
Sangamon river. Natu rally the st ream meanders through 23 or 24 
miles. The corrected channel will be II miles long and will have a 
top width of 6o feet, bottom width of 40 feet, and depth of II feet. 
The estimated cost of this work is $79,000. 
J n many ar as it is not sufficient to merely straighten the channel of 
the stream, thereby increasing its fa ll per mile and its re ultant capa-
city to handle the flood waters, but levees must be built as well to pro-
tect the land from overflow. The best known levee dis trict probably 
is the Sny Island Levee Drainage District organized unci · r a ~pecial 
Act in 1879. the forerunner in fact of all our drainage laws. Along 
th Tllinoi s val l y a number of similar districts lutvc I een organized; 
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in places the land must not only be protected from the river but also 
from water originating back of the levees in hillside drainage. This 
water is often pumped up and out into the main stream, and large 
pumping plants are installed and maintained for this purpose. That 
of the Spring Lake District cost $30,000, and even more expensive 
ones will doubtless be built in time. 
Practically all the ditches are now dug by great dredges- which are 
everywhere eating their way through the prairies or working diligently 
along the streams. These are of varying capacity and type according 
to the nature of each piece of work. One firm, that of G. A. McWil-
liams, has now seven such dredges at work, five in Bureau and Henry 
counties and two in LaSalle. If all the dredges now working in Illi-
nois were gathered together they would form a fleet numerous enough 
at least to attack the digging of the Panama canal. 
Drainage work such as this is usually financed in part by cash tax 
levy assessed on the land benefitted and in part by bonds. In the case 
of the Green River District 42 per cent of the cost was met by direct 
tax and the remainder by bonds which sold at 4% per cent. In other 
cases 5 per cent and even higher rates of interest have been paid. 
Everywhere, however, the principle is maintained that by spending 
money on improvements, permanent values are created far exceeding 
the amounts expended. 
Area of Land to be Reclaimed-Large as are some of these pro-
jets they are small in comparison with the amount of work still to be 
done. The following estimates of the areas of bottom land along a 
few of the inland rivers of the State made for· the State Geological 
Survey by Mr. W. Carvel Hall, will in~icate something of the magni-
tude of the problem. · 
BOTTOM LANDS SUBJECT TO OVERFLOW IN ILLINOIS. 
River. 
Embarrass ..... . 
Little Wabash ................ . 
North Fork Little Wabash . .. . 
Skillett Fork .. 
Olney Fork .... . 
Saline River .. . . 
Big Muddy ... . 
Kaskaskia ...... . 
Silver Slough .. 
Shoal Creek ... .. 
Crooked Creek .. 
Sa.ngamon .. ...... .. . ... . . . .... . 
Salt Creek. 
Desplaines 
Rock. 
Spoon 
Mackin aw . .... . 
Pecatonica .. . 
I 
Estimated I Estimated 
va.lley_lengtb. bot~~: ?Ind. 
Miles. Square miles. 
65 
85 
20 
10 
17 
25 
50 
65 
22 
25 
7 
80 
15 
285 
80 
60 
30 
15 
175 
335 
46 
190 
15 
30 
15 
215 
30 
40 
5 
100 
20 
900 
275 
30 
25 
15 
In this table are included only those streams which were unsurveyed. 
If to the areas estimated are added the bottom lands of the Illinois 
and its branches, surveyed by the U. S. Army Engineers in I90S* 
*House of Rep., Doc. 263, 59th Congress. first sess ion. 
6o YEAR BOOK FOR 1907· [Bucu. No. s 
and the Cache river bottoms surveyed by a State commission in 1904* 
the totals · would be much greater. Preliminary surveys have already 
shown that Mr. Hall's estimates are well within the truth since on 
the Kaskaskia alone nearly 300 square miles of bottom land are now 
known. The table however, will serve its main purpose in illustrat-
ing the extent and something of the distribution of the bottom lands 
of these stteams. 
T he great interstate rivers which border Illinois, the Mississippi, 
Ohio, and \,Yabash, have also extensive bottom lands. Mr. Hall esti-
mates that in Illinois their areas amount respectively, to 1205, 25 and 
270 square miles. 
Probably 90 per cent of the bottom lands of the State are unpro-
tected or inadequately protected against floods and it is estimated that 
if they could all be brought under successful cultivation there would 
be added to the farm values of the State over one hundred fifty mil-
lion dollars. There would be additional benefits to be derived from 
improved health conditions, some power development and the in-
creased navigability of the streams. 
The State's Interest in Reclamatio·n--In order properly and eco-
nomically to plan works which shall protect and drain the river bottom 
it is necessary to take into account the river as a whole. Power de-
velopment mu st not be allowed to interfere with navigation and one 
drainage project must not be allowed to block the way for a more 
comprehensive one. No permanently satisfactory solution of the prob-
lems afforded by even one of these streams is likely to be reached 
except by the united action of the people of a whole valley. Large 
districts must be arranged and in o rder that they may work most effi-
ciently, it will probably prove necessary for the State to assume at 
least supervisory control of the work. The State is, in fact, under 
certain obl igations to do thi s. The lands, originally in possession of 
the general government, were given to the State upon condition that 
they be drained. This obl igation was passed on to the counties, drain-
age laws being provided to permit of the work being executed. Since 
now a tage in the work has been reached where a considerable 
change in method is necessary, the State must assume its share of 
the burden. 
A beginning has been made. In 1903 the General , \. embly pro-
v ided for a special survey of the Cache river bottoms. In 1905 the 
General Assembly passed the fo llowing joint resolution looking to 
the improvement particularly of certain of the rivers in the southern 
pa rt of the S tate. 
KAsrcASKl A, WAJJA u AND SA NOAMON RrvEu IMPUOVEMENT. 
Wn EREAS, There Is '' lar g amount or overflowed and wnsl e land in its 
preRent conditi on along Lhe Kaslmskln, Embarrass, LILlie Wabash nod 
Sangnmoo ri ve rs and lh lr t ribu tari es In the southern part or lhe Slat or 
lll l nola, whl r h by comhlned and Jndlclons management mlgbl be r edeemed 
from overfl ow and !Jerome the mos t f~ rtll o and productive part or tho State, 
ana rn 'tdo more aanl l ury; and, 
BAIN. ) LAND RECLAMATION PROBLEMS. 6r 
WHEREAS, The citizens along these several streams are desirous of procur-
ing such legislation as will enable the owners of the lands adjacent to these 
rivers to improve the same; and, 
WHEREAS, Unless these improvements are made from the outlet to their 
heads the improvements can not be successfully and judiciously made any-
where between the head and mouth of such streams, now, therefore, be it 
Resolved, by the Senate, the House ot Representatives concu1·ring herein, 
That any two or more counties, or any two or more cities, interested in the 
improvement of these streams, be requested to organize in their respective 
counties, and upon these respective streams, and appoint such committees as 
may be deemed advisable in the premises, to make an investigation of the 
situation along these streams, and make an estimate of what improvements 
could be judiciously made, and where required to be made, and the probable 
expense of making the same, and tabulate their respective work in such 
particulars, and prepare a statement to be submitted to the next General 
Assembly, respecting the proposed improvements, and what legislation, in 
their judgment, is necessary to bring about the desired result ; that such 
committee be authorized to make these respective investigations at their 
own expense and submit the same to the next Legislature through their 
respective representatives and senators; and be it further 
Resolved, That the General Assembly, recommend that the respective 
, boards of supervisors of the several counties interested in this work, make 
reasonable appropriations to pay the expenses of these various committees. 
Adopted by the Senate, March 30, 1905. . 
Concurred in by the House, May 3, 1905." 
No definite results having been accomplished under this resolution 
the General Assembly in 1907 made a special appropriation to the State 
Geological Survey for the survey and study of lands subject to over-
'flow along the streams of the State. At the same time an additional 
appropriation was made to the Internal Improvement Commission 
for the further study of the rivers of the State with a view especially 
•to their improvement from the point of view of navigation and the de-
velopment of power. The State has therefore undertaken as its share 
the expense of the surveys, the studies and the supervision of the work 
and in appropriating for the Shawneetown levee has even set the pre-
'cedent of at least some appropriation for construction work. 
PROBLEMS OF NAVIGATION AND D EVELOPMENT. 
Possible Power Development-The problem of the stream> IS not 
one of land drainage on)y. While they are all important as affording 
outlet for the various drainage systems both upland and bottom land, 
the streams have important values as sources of power. Mr. Lyman 
Cooley has estimated that the streams of Illinois are capable of fur-
nishing an approximate total of 35o;ooo horse power. Very little of 
thi s is as yet being realized and indeed only a few of the streams have 
been systematically studied with power development in view. T he 
Internal Improvement Commission is now engaged in making such 
studies. 
Improvement of Streams for Navigation-The importance of our in-
trastate rivers as regards water navigation is not generally appreciated. 
A comprehensive system of inland water ways must take account of 
the tributaries as well as the main streams. A transportation system of 
any kind which makes no provision for branches and feeders is fore-
,doomed to failure. In the case of a river transportation system this 
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is particularly true since the tributaries serve not only as arteries for 
the collection and distribution of freight but also furnish the water to 
the main stream. Upon their proper regulation depends the mainte-
nance of an even stage in the main streams; and this is of first import-
ance to the development of great trunk channels of transportation. 
Engineering work along the streams should therefore take into ac-
count the possibility of development of values of all sorts. In the ideal 
system of impending the flood waters by means of numerous dams on 
the smaller streams, three great objects may be accomplished at once: 
(1) . The flood waters may be saved for use during low water stages of 
the river, thereby promoting navigation at the same time that destructive 
tloods are prevented. 
(2) . In the course of their outflow they may be used to generate power 
for industrial purposes of all sorts. 
(3) . By storing the flood waters and rectifying the rjver channels the 
bottom lands may be largely drained and reclaimed. I 
Just how far this may be possible along the various. streams of the 
State can not be told in advance of the completion of the surveys now 
):>eing made. There will doubtless need to be many and radical changes 
to meet the needs of individual streams according as the value of the i 
land for farming, of the water for power, or the stream for naviga-
tion is most important in each case. To decide these matters careful 
engineering studies are necessary; such studies as are now being car-
ried out. 
Freight Tmffic Available-If the streams be suitably improved it 
seems likely that they may be of large service in navigation. The 
Sangamon, the Kaskaskia and the Big Muddy, extend into three of our 
greatest coal fields. It should be possible to ship coal by barges from 
Illinois as readily and much more cheaply than from the Pittsburg 
district which now makes large shipment to lower river points and oc-
cassionally to Havana and other foreign Gulf ports. At present at 
certain seasons all three of these streams are navigable for short dis-
tances above their mouths by river boats and by gasoline launches 
throughout many miles. Formerly steamboats loaded at Vandalia on 
the Kaskaskia and at corresponding inland points on the other streams 
and it should be possible to add materially to the present mileage of 
navigable water. To the south and west of. Illinois is a large area, 
ex tending down into Mexico, where fuel requirements are beyond 
local supply. This area can be readily reached by barge lines deliver-
ing to the east-west railways or to points on the streams or the Gulf 
and a most important system of traffic seems likely to develop. 
The southern portion of our State also contains great quantities of 
limestone suitable for grinding for fertalizer or in connection with 
adjacent clay beds for making into Portland cement. As the latter is 
being used constantly in increasing quantities we may confidently 
expect shortly to see it manu factured here on a large scale. Cement 
and the miscellaneous mineral products of the area would furnish a 
large amount of th e bulky, slow freight which is be t shipped by 
water. 
Southern Illinois is at the same time a great agricultural territory; 
wheat in pa rt icul a r being a staple crop. Even now the surplus is to 
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I ,some extent shipped by small steamers operating on the Ohio and Little 
Wabash but with the development of a great interior system of stream 
;. 
1
ways suitable for barges and tugs, a much larger traffic ought to be 
I· built up. These are only a few of the possible lines of traffic. Many 
others will readily suggest themselves. 
OF THE STATE COMMITTEE ON WATJ;;RWAYS RECLAMATION. 
To consider the various problems involved in river improvement in 
I Illinois there has been organized a State Committee on Waterways 
1 
'Reclamation including representatives of the State Geological Sur-
1 vey, the Internal Improvement Commission and the U. S. Department 
of Agriculture. The work of this joint committee is expected to 
result in a report upon which the General Assembly can formulate 
a definite policy toward stream improvement. 
The making of detailed maps of the different river valleys has been 
assigned to the Geological Survey and is now being carried on by 
methods described elsewhere in this volume by Mr. E. W. McCrary. 
The methods used are essentially those developed by the U . S. Geolog-
ical Survey which is actively cooperating in the work. 
Work is now being carried on along the Kaskaskia, Big Muddy, 
' mbarass, and additional work along the Little Wabash and the San-
gamon is planned for 1908. The special study of drainage problems 
will be undertaken by the U . S . Department of Agriculture under the 
direction of Mr. C. G. Elliot, Chief of Drainage Investigations. W ark 
has already been taken up along the Little Wabash river. 
The Internal Improvement Commission is making the general en-
gineering studies involved, including the gauging of the streams in 
which part of the work the assistance of the Water Resources Branch 
of the U. S. Geological Survey has been enlisted. 
TOPOGRAPHIC MAPPING OF BOTTOM LANDS. 
(BY E. W . MCCRARY.) 
The last General Assembly of Illinois made a small appropriation 
for the beginning o f surveys and studies of the over-flow lands of the 
State, for the purpose of acquiring a knowledge of their existing con-
ditions, and the methods by which the needed improvements may best 
be made. In accordance with this legislation, the State Geological 
Survey last year began the topographic mapping of portions of the 
Kaskaskia, Big Muddy and Embarass rivers, in which it cooperated 
with the topographic branch of the U. S. Geological Survey. Co-
operative topographic mapping having been arranged in quadrangles 
adj acent to these streams, much of the control work of the regular 
surveys, has, with slight modifications been utilized for our special 
drainage work . This has enabled us, at the least possible expense, to 
produce during the past season a s-ft. topographic map on a scale of 
I :24000 of approximately 200 square miles of these river bottoms. 
Th.e purpose of the Survey in doing this work along the river courses 
is to furni sh a detailed topographic map, sufficiently accurate to be of 
practical value to the eng ineer in the planning of any proposed im-
provements and the estimati ng of costs for same. While the question 
of the scale has been somewhat perplexing, it is believed that the 
I :24000 scale will prove adequate for the uses for which it is intended, 
since it is sufficiently la rge to contain all detail that would be taken 
into account in the planning of these improvements. Tt ha the addi-
tional advantage of permitting large sect ions of country to be mapped 
on a single sheet of paper, thereby presenting in a collected form the 
conditions in different sections of the bottoms. Also because of its 
much reduced cost , which must be considered with a limited appropri-
ation, it ha a very strong cla im to con iderat ion. 
Th e s cti n o f country especially referred to here. and which may 
be considered in a general way as representative of th e over-A w 
land s, is that portion of the K askaskia river bottoms mapped last year, 
extending from K eyesp rt on the north rn boundary of linton county 
to it s outlet n · a r hes ter . Within th i ar a. the field work has been 
. compl Led south t n a r the bound a ry lin e between linton and , t. 
Clai r c unties in luding a t tal o f r sqnar miles . 11 hik the level 
and trave rse work has b ('n mpl cted for th<' t·t·tnaining p rtion to 
th mouth . f the rri ~quar mi l s o f mapped ountry. l30 square 
mil s arr ttnrlcr frnm 1 ft. t R ft. o f wnt<' r ev •rnl lim s ·nch ycnr. 
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The overflow season usually begins in January, and at times lasts as 
late as the middle of August, which makes the season, in which the 
land is dry enough for cultivation, entirely too short for successful 
farming . It seems to be a generally necessary to plant several times 
each spring, and even with the last planting they cannot hope for a 
yield to the full capacity of the land. It has been stated that a suc-
cessful crop, one that has escaped damage by the flood, does not occur 
oftener than once in seven years. In fact, so completely is this river 
in possession of its bottom lands that very little effo rt is made to util -
ize it in any way, and at the present time it might well be considered 
mere waste land. 
In making a study of these rivers, it is well to bear in mind that their 
present condition is not altogether due to natural causes, but that the 
making of drainage improvements in other parts of the State, is to a 
great extent responsible for their present trouble. More than 25 years 
ago, after a practicable demonstration of the successful drainage of 
farm lands by tiling, the central part of the State began an earnest and 
persistent fight for the reclamation of their swamp and wet areas. The 
vital question of sufficient outlet naturally followed , and by individual 
effort, by the formation of drainage districts, and with other help, canals 
were dredged and natural channels straightened and improved. These, 
with innumerable ditches of smaller capacity, now quite thoroughly 
rovide for the disposition of the water from tiled fields. This 
quarter of a century of sustained effort on the part of the farmers of 
the State, during which millions of dollars have been spent on drain-
age propositions, has resulted in a most thorough system of successful 
drained farm lands. So thoroughly has this work been accomplished 
that it might be said that Illinois, with the exception of a few areas, 
such as the Kankakee Marsh, and the Green river country, has reached 
almost the last stages of a complete drainage system for the S tate. 
Important exceptions also, are some of the rivers, part of which form 
"ts boundaries . This final step, however, presents by far the g reatest 
problems fo r the engineer, and their successful solution can be ob-
ained only after a very thorough examination of a ll condi tions which 
bear upon the question. The localities now needing outlet are to be 
found in the lower stretches of the principal stream s of the State, the 
Kaskaskia, Little Wabash, Big M uddy, Embarass and Sangamon be-
ing especially important. 
Before the uplands were reclaimed by tiled drains, a rainy season 
)f even a week's duration , produced but a slight increase in the Aow 
)f the channels of these stream s. This was due to the fact that the 
rain collected in enormous areas of marsh and lowlands, and reached 
these r iver courses by a very slow and tedious process. T he experience 
)f the past summer, while making topographic surveys along the Kas-
<askia river, shows that a rain of 24 hours will now raise the st ream 
from 4 to ro fee t . An explanation of this is readi ly found in the fact 
:hat with our present system of tile drainage and the excellent outlets 
thereto, water from such a rain is carr ied quickly from the field and 
~oured immediately into the upper courses of these streams. and the 
- s G s 
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multiplication of these feeders has forced upon the st reams a burden 
entirely beyond their present capacity. As a result the numerous 
floods have rendered thousands of acres of the best farming land of 
the State practically worthless. It will be easily seen that the respon-
sibility for the improvement of the channels of these rivers rests 
equally upon the farm holders on the upper courses of these rivers 
with those located nearer their outlet. The principle of general assess-
ment, so thoroughly recognized in legislation providing fo r drainage 
districts can be applied with justice to these larger problems of re-
clamation which cover all land within individual drainage basins. 
The methods used in making these drainage maps are very similar to 
those of the topographic branch of the U. S. Geological Survey, the 
principle difference being that because of the contour interval used the 
enlarged scale, and the object of the work itself, a greater amount of 
detailed work is necessary. As bases for our maps we have the pri-
mary traverse transit lines of the U . S. Geological Survey for posi-
tion and the primary level lines of the same survey for elevation, in 
addition to which we have the steel tape measurements along town-
ship lines. \Vith these lines for control, a plane table buggy traverse 
is run of the first ridge road outside the bottom on each side of the , 
river, and as often as possible cross roads, which tie the work together, 
are run in the same way. Since the distance between roads crossing 
the river is so great, it has been fo).lnd necessary, at intervals of from 
r Y, to 2 miles, to traverse from the outside roads to the river, where I 
points are left for the purpose of being tied to by the stadia traverse 
of the river. \Vhile the wheel method of measurement may be con-
sidered crude and inaccurate, a practical test will prove, that for 
scales even longer than the one used in this work, and controlled , 
equally well, it will fully meet all requirements. The accumulation 
error is slight, and when larger errors are made, they are readilv lo- , 
cated after the traverse has been tied to itself or to another line. 
Over the same roads, and others when necessary, spirit level are 
run and numerous elevations painted at summits, bridges, road cor-
ners and other convenient points, while at intervals scarcely exceed-
ing a quarter mile, substantial bench marks are left. The level work 
is so planned that elevations determined by stadia, need not be car-
ried for distances g reater than r Y, miles. Experience during the past 
summer indicates that levels may be successfully carried with this 
instrument fo r distances of 3 or 4 miles. The instrument used i a 
simi lar to the ordinary stadia, except that it is provided with an at-
tachment which simplifies the reading of elevations at an angle. It 
has been in use on the U . S. Geological Survey the last few years, the 
idea for the improvement havi ng originated with members of that 
survey. 
The frame work o f traverse and level lin's, together with the stadia 
traverse of the river a nd other streams. is aclju ted to the land line. 
and the oth r available control after which it i ready for the tope-
graph r. Thi s topographic sketching is by far the mo t cliffi ult work 
connect d with the making of a map, becau e of the necessity of car-
rying innttllt<'rahl ~tad i a lin s through th den c jungles of the bot-
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toms. Starting from convenient bench marks, these lines zig-zag 
through the bottoms, the sight being through the openings of greatest 
length in the general directions of the trave;-se. The importance of 
these lines being closely run is clearly shown by a glance at the finished 
map, for the g reat number of lakes, sloughs, marshes and isolated 
hills are features that can not be reliably mapped except by actual 
survey. Being hidden, as they are, by dense woods they must be 
hunted, and the meandering t raverse line is the method by which we 
find them. 
On our drainage maps, such features have been carefully traversed 
and their elevation determined, and in addition to the numerous cross 
, sections at short intervals, a mass of isolated elevations have been 
left throughout the bottom lands. These stadia lines, as carried 
through the bottoms, are usually run with great difficulty because of 
the heavy undergrowth, and especially is this true in mid-summer, 
when, in addition to the dense foliage, the intense heat and mosquitoes 
make work both difficult and disagreeable. In fact, because of this 
condition in the bottoms, the problem of keeping help is a very serious 
one and the best solution seems to be in the bringing of help from 
such a distance that quitting at will is made more difficult. Few men 
1 will submit long to the physical sufferings met with in the bottoms, 
even at wages from two to three times the price they can receive else-
where, if they are where they may reach home within a few hours. 
Along with the stadia traverse and levels, the relief of the river 
bottoms and the country adjoining the bottom lands has been carefully 
sketched . T his map of the relief with 5 ieet contours should greatly 
facilitate the study of the river problem. Mere location of the stream 
course and elevations, be they ever so numerous, does not bring to the 
eye of the engineer the actual fi guration of the surface. It is thought 
that it will be necessary to inspect most minutely the local physiographic 
conditions before a successful plan of improvement can be determined. 
1 It has been planned, therefore, to present to the engineer who studies 
this great problem the most complete possible data for his use. It is 
not claimed that this form of map is the most inexpensive one even un-
der favorable conditi ons under which it was accomplished last season 
' but it is believed that in the end it will justify itself on the ground of 
economy in the saving of time and of additional work for the en-
gineer. It also seems that in a study of the carrying capacity of the 
channel, the effect of possible dike construction and of the control of 
lateral streams, the topographic features of the map will appeal very 
strongly to the engineer. 
DRAINAGE ABOUT SPRINGFIELD.* 
(BY J . CLAUDE J ONES.) 
Lying as a blanket over the surface of the area about Springfield is 
a heterogeneous mixture of clay, sand, g ravel, and other unconsoli-
dated materials varying in depth from IO to 6o feet or more. Most of 
this material is glacial drift, deposited by a former sheet of ice, or con-
tinental glacier , which covered an area several million square miles in 
extent, most of which lay north of central Illinois. If the drift were 
taken away, the surface of the underlying bed rock (shales, sand-
stones, and limestones) would be found to possess a topography en-
Slu·l\'h llllLI' or un an•u ahont. ' p rln~!lt•ld. :-.h()\\'i n~ Lhe t't..'l l\.lion or Ol't'St'nl ~h·o.i n· 
u"f' w ll rl'·lll adul topo~ ru phy. 'l'ht• orosst•:o; lndkn l t' rodt l~ x.po~u •·t·s. tlwdoLt~d 
ur U.i n·prt •SI' Ot. on·-!:lndal IO\\ lnnds. nnd t lw un.,hadt•cl u t't'll~ n• pn•sent Jl l't'-
atltH·Iul ••tJhHHls. 
tir ly diffe rent fr m that of the present surfac . The va lleys f the 
rock-surfn C' would not or resp nd with th f the 1 re~ent surface, 
and !h (• h ill ~ :w ei ri clg ~ of th rock would have li lt! r lation to the 
• F'rom nn l'dueo.llonnl hHll1•1!n In pt'P IIft•·ntlon 
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hills and ridges of the land as we now see it. This is known by the 
following facts : Many wells of the region are deep enough to pene-
trate the drift to the rock below. Knowing the depth to rock at num-
erous points scattered over the area, it is possible to reconstruct, in a 
general way, the configuration of the rock surface. This rock-surface 
corresponds, in a general way, with the former land surface. 
From well borings, it is known that there was a low upland plain 
about twelve miles broad, in the area south of Springfield. 
This plain was so nearly flat, that the altitude of its surface var-
ied only a few feet. The plain extended northward to a point a little 
beyon.d the present westward course of the Sangamon river, becom-
ing slightly narrower in this direction. Beginning a mile or so east of 
Springfield a small valley, running in a northwesterly direction, divid-
ed the plain into two parts. The western part terminated about a mile 
north of the Sangamon (Fig. r), but the eastern part with a width of 
two miles or so continued north-northwest as a low ridge east of Can-
trall and Athens, beyond the limits of the area in question. The rem-
nants of two or three minor valleys may be traced on the eastern side 
<Jf this ridge. They headed near its crest, and ran towards the north-
east. To the north and east of this plain, the surface descended 
gently at the rate of about ten feet to the mile. 
West of the upland plain referred to there was a broad valley 
whose bottom was about one hundred feet below the crest of the plain. 
The axis of this valley passed northward just east of Farmingdale in 
a broad sweeping curve, and, turning slightly to the west at Athens, 
continued on for an unknown distance. West of this valley, which 
may be called the Athens valley, the ground rose gently and culminat-
ed in a low swell centering about Rock creek. The height of this swell 
was abou.t the same as that of its counterpart east of the Athens val-
ley. The rise of the western border of the valley directly west of 
Springfield was not so rapid as in the Rock creek region, and was 
quite definitely separated from it by a rather abrupt slope along a line 
corresponding approximately with the present course of Richland 
creek. 
The Athens valley narrows somewhat towards the north, and ap-
parently becomes deeper in the same direction. Wells have not 
reached the surface of the rock at its bottom, however, and it is 
not possible to state its exact depth. As the general slope of the old 
land surface is known to have been northerly, it is probable that the 
drainage was in that direction. 
The explanation of the narrowing of the valley down-stream is 
found in the character of the bed rock of the region. This bed rock 
is for the most part soft shale and sandstone which offer relatively 
little I,"esistance to weath~ring and the erosion of streams; but in the 
areas about Rock creek and Indian Point, a few miles west and north 
1 of Athens, more resistant limestone is found. The rock is in beds 
I which are nearly horizontal, though with a slight dip to the east. 
Consequently, as the Athens river flowed through this area, the lime-
1 stone resisted erosion, and the valley did not become so broad here i as in the softer shales and sandstones farther up-stream. 
~ 
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The difference in height between the highest and lowest points on 
the old rock surface in the Springfield area is about 40 feet, so far as 
now known. This amount of relief is about the same as that of the 
present surface of the land. On the rock surface, however, all the 
slopes were gentle, a slope of more than ten feet to the mile being the 
exception. The rock surface, before the drift was deposited upon it, 
was therefore, a broad, nearly featureless plain, as fiat and monotonous 
as the present day prairie in areas back from the immediate valleys of 
the streams. It is probable that the old land surface, that is, the rock 
surface, covered by a thin body of soil and subsoil, had been exposed 
almost continuously to the action of the weather and streams siace the 
ciose of the coal forming period, millions of years before the glacial 
epoch. During this long period the streams had worn down much of 
the surface about as low as they could wear it. The valley fiats were 
wide, and the divides between the valleys relatively low, and their 
slopes gentle. 
T hen came- the continental g lacier which lay long upon the lan5f, 
burying it under hundreds of feet of ice. When it finally melted away, 
it left the drift upon the surface, for the drift is nothing but the de-
bris which the ice had worn from the surface a little farther north. · 
The drift left by the ice filled the old valleys, and covered the low 
upland with ten to twen~y feet of stony clay, sand, and other glacial 
materials. So .completely was the topography of the old surface ef- · 
faced by the deposits of the ice, that it would have been impossible to 
judge, from the present surface, where the old valleys and the old hills 
were. In the place of the old divides and valleys, the ice left the uneven 
surface of the drift characterized by low mounds and irregular de-
pressions scattered helter-skelter over the surface, none of them of 
great height or depth. 
As the rain fell it filled the depressions and overflowed their lowest 
points. Drainage lines were thus gradually established from one de-
pression to another, and these drainage lines became the present val-
leys. As the depressions on the surface of the drift had no relation to 
the former surface buried beneath it, the cour es of the streams had 
no relation to the previous valleys. They crossed the buried ridges 
and valleys indiscriminately. ,By referring to the accompanying map 
(Fig. r), it will be seen that the Sangamon river , for instance, cross-
ed the old buried Athens valley diagonally, and the eas tern spur of the 
upland nearly at right angles. Spring creek flows easterly across the 
Athens valley, and half of the upland to the west, before joining the 
Sangamon. Fancy creek and Wolf creek now from the ca. tern slope 
across the upland to join the Sangamon. The lrainage in this partic-
ula r area dates from the with lrawal of the icc, and is therefore entirely 
post-glacial, and, o fa r as is now known, non<' of the pre-g-lacia l 
drainage lines serve the pres nt streams. 
As th str<.'ams cu t th ei r val leys down through th drift, tit y reached 
th rock first at th points wh('r th ' drift wa~ thinnest. T hc,;• poi nts 
were over the form r divides, and th st r ams, c ntintting their cu t-
ting, cut nn down into tIt ro k, and at such pbc('s rock is '"posed in 
tlH' h;~nks nf the strca 111s. In tit ' form r vnl l 'I'S, th • stn:ams have not 
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yet cut through the drift, and here no rock appears. As a result, the 
banks of all the major streams of the region are of rock in some 
places, and of drift in others. 
The subsequent history is brief. At a later time, a second ice sheet 
extended southward from Lake Michigan, without reaching Spring-
field . Its western border lay just west of Decatur, and it covered the 
upper part of the basin of the Sangamon river. The river, swollen 
by the waters of the melting ice, carried large quantities of debris 
down the valley. Much of this debris, consisting of gravel, sand, and 
silt, was deposited in the bottom of the valley, building it up consider-
ably above its former level, and several feet above the level of its 
present flood plain. The mouths of the valleys tributary to the San-
gamon were built up at the same time to the same level. From the 
bare surface of the sands and silts, the winds caught up some of the 
finer materials and blew them up the valley-slopes and out upon the 
surface of the adjoining prairie, leaving them there in the form of 
hills and hillocks of sand called dunes. Later, vegetation got a foot-
hold on the dunes, and prevented the further shifting of the sand by 
the wind. 
After the later ice-sheet melted from the region, the streams recov-
ered from their overloaded condition, and began clearing away the 
sediment they had recently deposited in their valleys. This has pro-
gressed so far that, at the present time, there are only a few remnants 
of the filling made by the drainage of the last ice sheet. These rem-
nants are the "second bottoms" or terraces in sheltered parts of the 
valleys. The best preserved area of this sort is across the river from 
Petersburg, although another a mile south of Riverton is nearly as 
good. On the surface of these terraces lie the dunes last formed, now 
covered by vegetation, and therefore fixed in position. 
It is clear from the foregoing that the configuration of the surface 
was developed during and since the glacial period. It is therefore of 
relatively recent origin, for though the ice melted from this region 
many thousand years ago, even this da te is a very recent one as the 
geologist reckons time. 
THE ROCK BED NEAR WHEATON.* 
(By AR'l'HUR C. TROWBRIDGE.) 
The area about Wheaton is covered by a mantle of stiff, stony clay, 
with occasional patches and layers of sand and gravel. The average 
thickness of this body of material, called drift, is more than roo feet. 
The drift was deposited by the Continental glacier (or glaciers) 
which formerly covered this region, together with a large part of 
the northern portion of North America. Below the glacial drift lies 
solid rock, which is often reached by wells. The shape of the sur-
face of the rock below the drift would be known, if we knew the eleva-
tion of the surface, and the depth of the drift at all points. It is true 
that numerous wells have been dug or bored down to bed rock, but 
the wells which go down to the rock are so scattered that there are 
considerable areas where its surface has not been reached. Though 
there are not deep borings enough to give us detailed knowledge of 
the surface of the rock, there are enough to give us much information 
about it. 
The surface of the bed rock is known to lie at various depths below 
the surface. In a few places drift is absent, and in one place it is 
known to be 178 feet deep. In general, the bed rock comes nearer 
the surface in the western and southwestern parts of the region than 
in the more extensive central portion. There is a considerable area 
around Naperville, where the rock lies only a few feet below the 
soil, and it comes to the surface at several points. In the southwest 
part of Naperville, on the south bank of the west branch of the 
Dupage river, there are three large old quarries in the limestone, and 
the rock outcrops along the banks of the river for some distance up 
and clown the stream. A mile south of Naperville in the northwe t 
quarter of section 30, Lisle township, a sma ll patch of bed rock ap-
pears at the surface, where it was uncovered for quarrying purposes 
many years ago, though little rock was taken out. A mile north of 
Eola Junction, the bed rock was found at the bottom of a ditch made 
for field tiling. Rock also appears at the surface at Elmhmst, two 
miles east of the eastern edge of the quadrangle, where an xtensivc 
quarry is now in operation. The drift is thickest, • far as known, 
in Bloomingdale township. It is 174 feet d ep at OIIC point in the 
s uth-ccntral part of section 2 , an I 178 feet at anotllcr p int close 
by. Tn the cast-e ntral part of section 22, the dept h at th' site f 
one well is q r feet. 
•1·~.ct r 1Wl~ from I.L-n rdut·ut.ionnl hullt~ lln LO hl' I>IIIJIIshl•tl hiLer. 
THOWBHJDGE.] ROCK BED NEAR WH EATON . 73 
The average depth of the drift for the whole region, as indicated 
by sixty-one well records, is I I 5 feet. The average depth of drift 
as shown by five wells along the west side of the area is 7I feet. 
The average of seven wells a long the cast side gives 99 feet, while 
the average of forty-nine wells in the large central portion g ives I2I 
feet. The relations between the present surface and the surface of 
the bed rock are brought out in a general way in the diagram below: 
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Some well drillers of the county say that the rock surface is prac-
tically level', and that the distance to bed rock in any place can be 
computed beforehand if the elevation of the well site is known; but 
the study of the well records does not bear out this conclusion. By 
reading the elevations of well sites from the topographic map, and 
subtracting the distance to rock, we get the elevation above sea-level 
of every point on the rock surface to which a well has been bored. 
Such an estimate for sixty-one wells shows the surface of the rock to 
be quite irregular in a small way, though with no great amount of 
relief. Ten well records chosen at random from different parts of 
the area afford the following data: 
I 
Elevation of rock :sur· 
Elevation of surfat·e above sea-level - feet. Depth to rocl.:- feet. face above sea-
Ie,·el-fect. 
______________ .!....___ -- -----
745 no 675 
755 140 615 
755 liJS 6-17 
775 124 651 
695 87 
L 
608 
750 1~0 629 
780 116 66~ 
715 10~ 610 
760 77 683 
690 8< 603 
-- --
It is seen from the above table that the pre-glacial surface had 
irregularities enough to give it a somewhat une:ven appearance. 
No attempt has been made to determine the details of the pre-
glacial surface, but some general observations concerning it may be 
in order. The lowest points found on the surface of the bed rock 
are but 580 feet above sea-level, or about the same as the surface 
of Lake Michigan. This elevation has been found in two places, one 
in the south-central part of section 23, Winfield township, and in the 
central part of section 3, Bloomingdale township. The highest part 
of the rock surface, so far as known, occurs at the Naperville quar-
ries, where it reaches an elevation of approximately 68o feet. The 
rock surface in the region therefore has a relief of at least roo feet. 
Its relief is probably somewhat more, because it is not likely that the 
highest and lowest points of its surface have been touched by boring'. 
The two extremes in elevation at Naperville and in Winfield town hip 
are six miles apart, giving an average slope of roo feet in six miles. 
In section 21, Bloomingda le township, a well at an elevation of 15 
feet struck rock 140 feet from the surface, while one hardly a quarter 
of a mile away, where the surface is 15 feet lower, reached rock at a 
depth of 158 feet. At this place the relief of the rock surface i at 
least 32 feet in a quarter of a mile. Between apcrville and the 
canning factory at Eola, five mil s away, there is a difference in eleva-
tion of the rock surface of So feet. The maximum relief of the pres1'nt 
surface is about 220 f et, or 120 feet mor than that known for lh(' 
rock surface. So far as now known, there is no slope on the r cl 
surfac as steep as many slopes on the pre ent surfa c. 
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It is found from six records that the rock along the western edge 
of the area has an average of 675 feet above sea-level; under the 
terminal-moraine-like belt a little farther east, the surface of the rock, 
as indicated by borings, has an elevation of about 622 feet ; under the 
ground moraine covering the greater central part of the region, its 
elevation is about 639 feet, and along the east edge of the area about 
629 feet. This would seem to show that the highest part of the area 
in pre-glacial times was along its western side, where the present 
surface is lowest. The highest part of the present surface is along 
the terminal moraine east of the outer edge of the area. T he lowest 
places today are therefore over some of the higher parts of the old 
rock surface, and the higher parts of the present surface, overlie the 
depressions of the rock surface. 
An attempt is made in the figure to show the relations of the two 
surfaces by a section showing the form of the present surface, a very 
generalized profi le of the rock surface, and the relations of the two 
to each other. As the topography of the lower surface must be made 
up from the well records alone, it is somewhat conjectural, and lays 
no claim to accuracy in details. 
It appears then that the rock surface does not differ profoundly 
from the drift surface, although it had less relief, was not quite so 
rough, and was about a hundred feet lower. It is probable, however, 
that the old surface was distinctly different from the present one in 
the arrangement of its elevations and depressions. The present sur-
face is due to the deposits left by the ice sheet, and the elevations and 
depressions have no regular arrangement; while the old surface, being 
shaped largely by stream erosion, doubtless had its elevations and de-
pressions arranged with respect to the streams which made them. 
From the meager data available, it· seems that the surface of the 
rock was not everywhere greatly eroded by the ice before the drift 
was deposited. The line between bed rock and drift at the Naperville 
quarries is a sharp one, showing that enough erosion had taken place 
before the deposition of the drift, to remove any soil which fo rmerly 
existed on the bed rock. But the surface of the rock here is not 
striated, nor does it show any of the characteristics of a surface 
strongly eroded by ice. In three places where the drift was removed 
so as to expose the rock surface freshly, the latter was found to be 
affected by minor irregularities due to weathering; but as the rock 
was uncovered only where the drift was thin, it is possible that this 
weathering took place since glacial times. At the outcrop a mile south 
of Napervi lle, the plane between drift and bed rock is made vague by 
loose angular fragments of the limestone, which grade into the typical 
drift above. But the drift here is only two feet thick , and weathering 
since the ice melted may have affected the rock below it. Neither 
here or at Naperville is there any evidence of strong erosion by the 
ice. Deposition seems to have been the main work of the last ice-
sheet in those parts of the region where the rock surface is to be seen. 
It does not follow, however, that this was the case in all parts of the 
region. The wo rk of earli er ice-sheets in this region is not distinctly 
record eel. 
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It appears from the foregoing that the present surface of the region 
is due primarily to the deposition of drift by the last ice-sheet which 
covered the region. Since the ice melted, the surface has been slightly 
modified by the streams, which have cleared out and deepened their 
valleys to some slight extent. 
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Fig. A. A t erl'ace in the valle~c of Farm creel.:. 
l•, lg, H. i\ ll n llu v lnl f Hn ll (l lll ' l l f' lli' ,V. 'l'll l' Vfl 10dl y o r l f' lllJ)(} I' f'll'y, W{' l w l,!niiH' I" !; t n-.oms 
' " r r <lu c·NI uH lhPV l f•n v<' t ho gull .r In the hnck l-(' r ound. nnd lh t· ~· nt'(' ro t· t'd t o d t• postt 
thr RN IIIIWTll w h!('h lhf'y Cft rt'y . 
MIDDLE PORTION OF THE ILLINOIS VALLEY.* 
(By HARLAN H . B ARROWS.) 
The more important general features of the region adjacent to the 
middle course of the Illinois are the following: I. A flattish upland 
plain, deeply dissected by small valleys in the vicinity of the Illinois, 
and traversed by morainic ridges. 2 . A great valley of very irregular 
width, lying 150 to 250 feet below the upland plain. 3· An aggrad-
ing river (a river which is filling its valley) of extremely gentle 
fall, which flow s sluggishly around the deposits at the debouchures 
(mouths) of its tributaries. The obstructions made by the deposits 
of the tributaries cause the main river to expand locally to the dimen-
sions of a lake. 4· An extensive flood plain whose marshes and 
lakes withhold large areas from agriculture. The flood plain rises 
very slightly near the banks of the river, making imperfect levees, and 
also along the bluffs, where it is built up by the deposits of t ributary 
streams, and by slope wash. S· A remarkable seri es of alluvial fans, 
by which the tributaries assist in filling the Illinois valley. 6. A sys-
tem of sand and gravel terraces, the surfaces of which are uneven 
locally, because of dunes . The terraces have determ ined in large part 
the location of the villages and cities of the region. 
Alhwial Fans-Nearly every stream tributary to the Ill inois in this 
part of its course has made a deposit of gravel, sand, etc., at its 
entrance into the valley of the Illinois. These deposits are called allu-
vial fans (Fig. B, Plate 2) because they are composed of alluvial 
matter, and because the deposit made by each tributary stream is 
rudely fan-shaped (semi-circular) in ground plan when normally 
developed. Generally speaking, alluvial fans are most conspicuously 
developed at the bases of steep slopes in arid regions, as where streams 
of diminishing volume leave the relatively high g radients of their 
mountain valleys to enter lowlands. Their extensive development 
along the middle Illinois in a humid region of relatively slight relief, 
is one of the peculiarities of this remarkabl e valley. T his pronounced 
development of alluvial fans here is the result of the pecul iar history 
of this valley. It form erly served as the outlet for most of the Great 
• From a n educaLiona l bull etin in prepal'D;tion . 
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Lakes, the water entering the valley by the route now followed by 
the Drainage Canal waters. The volume of the outlet river was far 
greater than that of the present stream. Its great volume gave it 
great velocity, and it cut its channel down to a very low slope, at a 
level considerably below that of the present river. Later, when the 
Great Lakes secured another and lower outlet, the Illinois valley was 
left with the present relatively small stream, which is unable to wash 
forward on the gentle grade inherited from its vigorous predecessor,_ 
the sediment brought down by its tributaries. This material is accord-
ingly deposited at the mouths of the tributary valleys, forming exten-
sive fans. 
The small fans east of Lake Peoria and in other sections of the 
valley, occasion many of the unevennesses of the roads at the foot of 
the bluff, and since the fans are higher than the adjacent bottoms, 
they have frequently been selected as sites for homes. The larger 
tributaries, such as Farm creek, Ten Mile creek, etc., have built exten-
sive fans of very gentle slope. The fan of Farm creek, opposite 
Peoria, affords an abundance of land favorably situated for the grow-
ing manufactures of the city. 
The fans of the larger tributaries divide the bottom lands into more 
or less distinct sections, and as they are obstructions to drainage, help 
to maintain the marshiness of the lower tracts lying between them. 
Furthermore, these deposits determine the position of the Illinois river 
on its flood plain in many places. Thus the deposits of Bureau creek · 
force the river against the Hennepin bank. Those of Sandy creek, 
flowing from the east, help to crowd it over to the western edge of 
the flood plain at Henry. The tributaries opposite Chillicothe accom-
plish a similar r<!sult. The large fan of Ten i\Iile creek crowds the 
river against the western bluff at the "Narrows" north of Peoria, 
scarcely leaving room for the wagon road and railroad which run 
north from the city, at the base of the bluff. The fan of Farm creek 
is responsible for the position of the river along the western side of 
its flood plain at Peoria, wh ile the deposits of Kickapoo creek just to 
the south divert th<! stream to the eastern side of the valley at \Yesley. 
The deposits of Lamarsh creek and Mackinaw river control its course 
farther south, pushing it, in each case, toward the opposite side of 
the flood plain. The helple s manner in which the river wander 
ar.ound the deposits of its t ributaries was commented upon some y<:ars 
ago by L. E. Cooley of the Chicago Drainage ommission, who pointed 
out that it was found on the side of the valley oppo ite the tributary 
whence the deposits came. 
Again, the deposits of certain tributaries greatly affect the width 
of the Illinois river. The fan of Farm creek act as a dam, producing 
the expansion of the river known a Lake Peoria. The type illustra-
tion of this class of lakes has been Lak · Pepin, produced in a similar 
mann<'r hy a tribut~ry of the upper Mississippi. i\bove the ";-!a rrow~ ." 
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at the fan of Ten Mile creek, is another broad expanse, a mile and 
three-quarters wide at one point, locally called the Upper Lake. Above 
the fan of Ten Mile creek, the river has several times its ordinary 
width nearly to Chillicothe. 
The very low slope of the Illinois flood plain, together with the 
flattish fans of the larger tributaries, accounts for the unusual course 
taken by some of the streams after they enter the main valley. On 
entering the valleys of main streams, tributaries commonly flow for a 
distance down-valley, before joining their mains, with which they 
usually form acute angles up-stream. In opposition to this general 
rule, some of the larger tributaries of this district take very irregular 
courses within the main valley, some of them even flowing some little 
distance up-valley before joining the master river. 
Terraces- In common with certain other valleys of the northern 
part of · the United States, the lower ·Illinois is characterized by a 
series of extensive flats at varying heights above the flood plain. These 
flats at varying heights above the flood plain are terraces. (Fig. 3; 
Fig. A, Plate 2; Plate 3.) 
The terraces are composed principally of sand and gravel of vary-
ing degrees of coarseness. Both thei r composition and their struc-
ture may be seen at various sand and gravel pits. The material is in 
layers, and therefore water-laid. Layers of finer and coarser material 
alternate frequently, and therefore the velocity of the depositing waters 
changed often at a given place. Traced horizontally, layers thin out 
and give place to others of different composition; hence the character 
Fl(:. 3. Oiag"nm1 ~bow m).! a tt'rr:H:t~ ;don1! tht.• sid1• nt :L ni!IC\. Hnd its l't'· 
h~Lion~ to the flo.Jd p ln tn belv11 nnd tile upl:~nds a !Jove. 
I of the sediment carried by the depositing waters varied from point to point at a given time. The thin division within layers (lamime) slant in various directions, and meet each other at varying angles; hence 
the material was deposited upon an uneven bottom by irregular cur-
rents. The deposits of the present flood plain have the same structure 
as these terrace beds, and are forming under conditions similar to 
those under which the material of the terraces was deposited. Vve 
therefore conclude that the terrace' beds are those of ancient flood 
I plains, and that the surfaces of the terraces are parts of old flood plains. Since the terraces are remnants of old fl ood plains, they are 
I 
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remnants of flats ~hich originally extended across the valley, to the 
edge of soine higher terrace or to the valley wall. The highest ter-
races are remnants of the oldest flood plain, and the lower terraces 
are remnants of successively younger flood plains. Since flood plains 
decline down-stream, remnants of a given terrace stand at progress-
ively lower levels down-stream. 
The terraces are in striking contrast with the present flood plain, in 
that they are in many places made uneven (I) by sand hills built from 
them, and (2) by shallow, steep sided valleys cut into them. Sand 
hills are especially developed on the terraces at Chillicothe and Pekin. 
At these places they form a complex of irregularly shaped hills and 
short ridges, often associated with -shallow depressions without outlet. 
In some instances the hills attain heights 30 to 40 feet above their 
immediate surroundings, and rarely even more. Since the terraces 
were originally flood-plains , and therefore nearly flat, these sand hills 
were obviously developed after the flood plain was formed. The hills 
are dunes, that is, hills of sand, piled up by the wind. 
Gravel from the terraces is extensively used on wagon roads and 
for railroad ballast. The Santa Fe Railway Company ships gravel 
from its large pit at Chillicothe to all points along its road from the 
vicinity of Chicago to western Missouri. There are railroad pits also 
at or near Bureau, Hennepin, Henry and Pekin. Since central Illi-
nois has but limited supplies of good road material, these terrace 
gravels are likely to find a wide market in the future. , 
The terrace soils are generally sandy loams, though clay soils are 
not wanting, especially near the bluffs where there has been more or 
less wash from the ·uplands since the terrace material was deposited. 
Corn is the staple crop of these "sand prairies," as they are called 
locally. On the terrace south of Spring Bay, large quantities of 
melons are grown for the Peoria market. 
Every important town of this part of the valley grew up upon a 
terrace, avoiding alike the bottoms, subject to floods , and the uplands, 
usually ISO or more feet above the waterway. The early relations of 
the villages to the river are reflected in the fact that the streets it1 the 
older quarters run parallel to the river front, and at right angles to it, 
rather than with the points of the compass. The immediate location 
of the village upon the edge of the terrace was in several cases deter-
mined by relatively large tributary streams on the opposite side of 
the valley, the deposits of the tributary crowding the river against 
the terrace at the side of its fl ood plain . Pekin and Peoria appear to 
be striking illu trations of this control. Peoria developed back from 
the lower terraces to a higher one and is now spreading back upon the 
upland. 
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I NTRODUCTIO N . 
The "Bedford limestone" of Indiana is one of the best known and 
most widely used building stones in the United States at the present 
time. The distribution of this limestone in Indiana has been shown 
by Hopkins and Siebenthal,* in the reports of the Geological Survey 
of that state, and the same authors ·have described the occurrence 
and characteristics of the stone, and the methods of conducting the 
quarrying operations. In their report these authors have used the 
trade name " Bedford" as the name of the · entire formation which is 
called the Bedford limestone, but this useage is apparently ill-advised 
because of the prior use of the name Bedford for a formation in Ohio 
at the base of the Mississippian. t Cumings has proposed the name 
Salem limestone! as a substitute for the Bedford limestone of Hop- ' 
kins and Siebenthal, and that name is adopted in the present paper. 
Ulrich has rejected both the names Bedford and Salem, and uses the 
name Spergen limestone§ fo·r "the formation , but the s1_1bstitution of 
Spergen for Salem seems to be wholly unwarranted. 
The fauna of the Salem limestone has long been a notable one in 
the literature of American paleontology, because of the re1i1arkable 
condition of preservation of the fossils in certain of the Indiana locali-
ties, and because of the great numbers of individuals. The fauna was 
first described by Hall, chiefly from material collected at Spergen Hill 
and Bloomington, Indiana, ll but without illustrations, the beds furnish-
ing the fossi ls being referred to the \i\/arsaw limestone of the Missis-
sippi river section. A t a later date Whitfield~ republished Hall's orig-
inal descriptions of these Indiana fossils with additional notes, accom-
panied by illustrations drawn from the original type specimens. Still 
later Hall republished his original paper with additional notes, accom-
panying the paper by the same plates of illustrations which were pub-
lished by Whitfield** These three papers gave to this fauna such 
notori ety that it has been commonly spoken of as the Spergen Hill 
fauna, and had ·not Cumings previously used the name Salem, Ul rich's 
name, Spergen limestone, would have been highly appropriate as a 
name for the formation. 
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A peculiar feature of the Spergen Hill fauna as it was described by 
Hall and by Whitfield, is the diminutive form of most of the species, 
but further investigation of the fauna in other localities has shown 
that many of them often attain larger and more nearly normal propo~­
tions, and that many of the forms have a wide geographic distribu-
tion. In connection with these later investigations, many additional 
species have been recognized in the fauna, which have been described 
by various authors in various places, and have usually been recorded 
as from either the Warsaw cir the St. Louis limestone. The latest 
contribution to our knowledge o f this fauna is a paper entitled "The 
Fauna of the Salem Limestone of Indiana,"~' which has been contrib-
uted to by E . R. Cumings, J. W. Beede, E. B. Branson and E. A. 
Smith. In this paper an attempt has been made to gather together in 
one place, all information available concerning the fauna as it occurs 
in Indiana. 
In the present paper the occurrence of this formation in Illinois will 
be discussed. Its relations to the other formations of the Mississippian 
series will be considered, as well as its general physical characters, 
its geographic distribution, and its possible utilization as a building 
stone. No attempt will be made to describe in detail the fauna as it 
occurs in Illinois, but as complete lists of species as can be made at 
the present time, will be given in an appendix, for the various localities 
from which fossils have been collected. 
RELATION OF THE SALEM LIMESTONE TO THE WARSAW FoRMATION 
OF HALL. 
It has long been recognized that certain limestone beds in Illinois 
contain representatives of the Spergen Hill fauna of Indiana, indeed, 
one locality above Alton was frequently mentioned by Hall in his 
record of the geographic distribution of the species in the original 
description of the fauna. This locality was referred by Hall to the 
Warsaw limestone formation , as were also the beds in Indiana bearing 
the Spergen Hill fauna. 
The typical section of the Warsaw limestone, at Warsaw, Hancock 
county, Illinois, as given by Hall, is as follows :t 
Feet . 
3. Coarse calcareous yellow sandstone, in thicl( heavy beds, quarried for 
building. 
2. Argillaceous limestone with sbaly partings, containing abundance of 
large Archimedes and other bryozoa; t hickness at Warsaw . . 25 
1. Magnesian limestone of variable thickness, and sometimes absent. 
Worthen did not recognize the Warsaw limestone as a distinct major 
division of the Mississippian in Illinois, but included all the beds so 
designated by Hall in the "St. Louis Group," extending this interpre-
tation to the limestone beds above Alton and to those at Spergen Hill 
• 3i>th Ann. Rep. Ind. State Geol. , pp. 1187-1486, plates 7-47 (1906) . 
t Geol. Surv., Iowa, vol. 1, pt. 1, p . 161 . 
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and Bloomington, Indiana.* In his report on Hancock county, 
W.orthen has as usual considered the beds comprising the typical 
Warsaw formation of Hall as a part of the St. Louis limestone and 
has- given the following section of the beds as exposed at the typical 
locality. t 
Feet. 
4. Concretionary and brecciated limestone. . . . . ........... . ... . .... 10-30 
3. Calcareous grit stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
2. Blue shales and Archimedes limestone...... . . . . . . . . . . . . . . . . . . . . . 20 
1. Magnesian limestone ....... · ........ , . . . . . . . . . . . . . . . . . . . . . . . . . 8-12 
The beds I, 2 and 3 in Worthen's section are identical with those 
given the same numbers in Hall's section ; No.4 of Worthen's section 
being the only bed at this point included in the St. Louis by Hall. In 
Worthen's section the thickness of beds I and 3 are mentioned, giving 
to the entire Warsaw formation of Hall a thickness of something over 
40 feet. Hall mentions the thickness of the median member of his 
formation only, and he considers this bed to be the typical expression 
of his formation, faunally and physically, and in his table of forma-
tions! he would apparently restrict the name "Warsaw limestone" to 
this median bed alone, and correlate with it the limestone above Alton ' 
and the beds at Spergen Hill and Bloomington, Indiana. 
In a study of the Warsaw locality by the writer the following sec- : 
tion, which agrees essentially w~th those publi~hed by t>oth Hall and • 
Worthen, although worked out m greater deta1l, was carefully meas-
ured along the creek east of the town. 
Feet. , 
11. Dense, bluish , brecciated limestone . . . . . . . . . . . . . . 10 
10. More or less cross-bedded limestone, yellow on weathered surfaces 
r ' and granular in appearance, containing large numbers of broken 
bryozoans; sometimes replaced by a calcareous grit or sandstone.. 8 , 
' 
9
:' T~~;~i~dg;:oz~~~~hab1{,~~~~ot~sJ~;ie:l~~d~~ffoz~~:,~ p~t~1~fd~~o~~ds~~~~~~: 
i>nedes w ortheni. 18 
, 8. Fine blue shale . . . . . . . . . . 3 
·· 7. Hard , li ght-colored limestone, with few poorl y preserved fossils . 4 
6. Fine blue shal e . . . . . . . . . . . . . . . . . . . . . . . . . 8 
5. Magnesian limestone with shal y bands. Fossil s poorly preserved, 
usuall y ra re, mostly bryozoans. . ........ ... . 
~- Bluish shales with numerous geodes which are usua lly smaller than 
those in the magnesia n limestone beds below... 21 
3. Magnes ian limestone with chert bands.... . . . . . . . . . . . . . . 3 
2. Magnesia n limes ton e with numerous geodes. Some beds more or 
less sba ly. Geodes most numerous in the middle part of the bed. 
Fossils poorl y prese rved nnil rather ra r , most!;< !mperfer l bryo-
zoans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
1. Blue or g rey crystalline limestone with many foss il s. 'l'hicltness 
nol !mown, lh bed xlendi ng below river level. . . . (exposed) 15 
In thi s s ction beds 5 to 10 inclusive co mprise th n ri g-in al \~Tarsaw 
forma tion f .I fall , f1 cl . 9 b ing· th typica l \\lar~aw lilllCSton of 
that author, contai ning th la rge ntnnl r .·lrchi111 cdes :tnd other bryo-
zoans. 1 rd No . Jo is lhc c~ l a rcons grit st >H.' . No. J. o( b th the 
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Hall section and the Worthen section. This bed is exceedingly vari-
able in character, being at times a nearly pure, cross-bedded limestone, 
as at the quarry back of the school building at Warsaw, again it is a 
sandstone or a calcareous grit stone. Hall mentions the occurrence of 
small quartz pebbles in some places. When the formation is calcare-
ous the weathered surfaces exhibit great numbers of broken bryozoans, 
more or less imperfectly preserved, and a few brachiopods. The fauna 
from the quarry near the school house, already mentioned, is as 
follows: 
Rhipidomella dubia (Hall) . 
Spirifer subaequalis (Hall). 
Fenestella sermtula (Ulr). 
Fenestella multispinosa (Ulr). 
Rhombopora (sp). 
Oystodictya lineata (Ulr). 
Worthenopora spinosa ( Ulr) . 
The fauna is notable for the entire absence of Archimedes, Glyp-
topora and Lioclema, genera which are most conspicuous in the 
fauna of the subjacent thin-bedded limestones and shales. On the 
other hand, all the species recognized here occur commonly and are 
usually among the more abundant in the limestones further south, 
near Alton and elsewhere, which Hall considered as representative 
of his Warsaw limestone. Some or all of the species also occur more 
or less sparingly in the subjacent bed associated with the abundantly 
represented genera mentioned above. It is evident, therefore, that 
although this uppermost member of the Warsaw, as defined by Hall, 
is somewhat closely related, faunally , to the subjacent and more typi-
cal member of the Warsaw group, it is this upper member rather 
than the typical Archimedes and Lioclema bearing bed which is to be 
correlated with the so-called Warsaw limestone above Alton and else-
where. Like the fauna of this bed at Warsaw, so the fauna of the 
limestone farther south is notable for the extreme rarity and usually 
by the entire absence of members of . the genera Archimedes, Glyp-
topora and Lioclema, and with the possible exception of Lioclema, the 
species of these genera which do rarely occur are usually if not always 
di stinct from those of the Archimedes bearing bed at Warsaw. 
The locality in the region to the south of Warsaw where the beds 
under discussion are best exhibited for study is not above Alton, 
although that is one of the best fossil localities, but is in Missouri, in 
the neighborhood of Meramec Highlands west of St. Louis. The 
following section at this locality is compiled from several carefully 
measured sections in the bluffs of the Meramec river and up the tribu-
tary valley to the large quarry by the Frisco Railroad track east of 
the Meramec Highlands station: 
Feet. 
Grey, granular or compact limestone, the successive beds more or 
less variable in character, with numerous horizontal chert bands. 
Fossils rare. The top of this limestone extends to t he crusher 
plant at the quarry, by the railroad track .. 40 
l\llassive, granular, gray limestone with few fossil s . 10 
Shaly magnesian beds . . 2 
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14. Limestone filled with fossils of the Spergen Hill fauna ... ... . .. 5 
13. Limestone, somewhat shaly and magnesian in places.. . . . . . . . . . . 7 
12. Fossiliferous limestone with typi'Cal Spergen Hill fauna . .. . . ....... 2 
11. Limestone, similar to that above. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
10. Yellowish limestone filled with examples of a·Rhynchonelloid shell .. 2·6 
9. Limestone beds, often yellowish in color, some beds shaley and ap-
parently somewhat mrugnesian, other beds filled with bryozoans 
and other fossils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
8. No outcrops, talus probably underlain by shale in the lower part 
and limestone above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
7. Shale exposed.. .. .. .. .. . . .. .. .. .. . .. . . .. 2 
6. No outcrops, probably shale .. .. .. .. .. . .. .. .. .. .. .. .. . .. .. . . 13 
5. Blue shale, fossiliferous, L ioc lema punctata, one of the most con-
spicuous species . .. .. .. . . .. . .. . .. .. . . . .. . . .. . . . . . . .. 4 
4. Blue crystalline limestone with many Spirifers at top. 4 
3. No outcrops, probably shales in large part. . . . .. 18 
2. Shaly beds with intercalated cherty limestones . . . . 9 
1. Blue or gray, more or less crystalline limestone, with much chert.. . 29 
In this section three rather well defined divisions may be recognized. 
The first division includes Beds No. I and No. 2 and is well exposed 
along the base of the bluff to the south of Meramec highlands. It 
consists of extremely cherty limestones which are free from shale 
partings below but with more and more conspicuous shale partings 
and beds above. These beds are exposed to the extent of 38 feet in 
the measured section recorded above, but all these beds rise to the 
north and near the abrupt bend in the river some 6o feet are exposed. 
The second, next higher division consists largely of shales or shaly 
limestone as is evidenced by the nearly complete talus cdvering. Only 
occasionally, where small ravines have been cut into the bluff, are the 
beds exposed. No examples of Archimedes w ortheni have been ob-
served in this bed, but Lioclema p~mctata does occur in abundance 
where fossils have been collected. This talus covered slope between 
the limestone outcrops below and above, is a conspicuous feature 
in the bluffs along the river to the south of Meramec high 
lands. T he thickness of this bed is not accurately known since the 
talus is banked up against the basal part of the superjacent lime-
stone, obscuring the lower beds of that division, but measured from 
the top of the lower division to the first exposures of the limestone 
of the upper division, there are 67 feet, which is doubtless too grea t, 
the excess possibly being as much as 2 0 feet. 
T he thi rd division is best exposed in the quarry already mentioned 
and comprises beds 9 to r6, inclusive. T he basal part of it i also 
well seen in the upper portion of the river bluffs. T he beds of this di-
vision are more or less variable in character, some of them being 
highly foss ili fe rous, the fauna being the typical Spergen H ill fauna. 
Some o f the beds near th e base are not unlike, in their lithologic cha rac-
ters, the calcareous facies o f the uppermost clivi ion of the \ Varsaw 
g roup in Ilancock coun ty, Illinois. These b ds are also well exposed 
in the cuts along the F risco railroad between Meramec Hig-hla nds am! 
Keyes . ummit, and again at th ' tunnels of the Missouri I acific rai l· 
road a t H<trr tt's Stati n. Bed No. r7, in the general section here de· 
scribed, cli iTcrs from the subj acent limestone beds in its diffe rent litho-
logic charact rs, in th e almost ntire absenc o f f sils and in the 
presence o f chert ; it is in fa t the basal portion o( the true t. Louis 
lime tone and need not be considered in the present discussion. 
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In the section above Alton in the Mississippi river bluffs, the con-
ditions are essentially the same as those at Meramec H ighlands, al-
though the continuity of the beds from the cherty limestones below 
with shale partings, through the more shaly beds of the second division 
to the limestone at the summit is not so well shown because of the 
erosion of the Piasa creek. In the first exposures in the bluff east 
of the mouth of Piasa creek near Lock Haven, the uppermost beds of 
the shaly division are exposed, followed by the limestones bearing the 
Spergen Hill fauna. These beds with an easterly dip are then more or 
less continuously exposed in the base of the river bluff to Hopp 
Hollow above Alton where they pass below the superjacent limestones, 
their total thickness being from 90 to roo feet . 
In correlating the Meramec Highlands section and that in the 
Mississippi river bluff above Alton,with the section at Warsaw, the 
evidence indicates that the uppermost bed in the Warsaw section, the 
calcareous grit stone of Worthen and of H all, with a thickness not 
exceeding ro feet , increases in thickness to the south until it attains a 
depth of approximately roo feet in the neighborhood of Alton and St. 
Louis. In this respect this bed resembles the typical St. Louis lime-
stone which becomes much attenuated in thickness to the north. 
The more typical expression of the Warsaw formation of Hall, com-
prising the blue shales with intercalated thin limestone beds, with 
the Archimedes and Lioclema fauna, extends to the south with no 
great variation in thickness where it is exhibited in the more or less 
talus covered shaly bed in the Meramec H ighlands section. The 
geode beds of the Warsaw section, usually considered as the upper 
limit of the Keokuk limestone, are not present in the more southern 
region, the higher Keokuk beds being represented by the cherty lim-
stones with shale intercalations in the Meramec Highlands section. 
The original Warsaw formation of Hall is therefore two.-fold in 
its nature; the upper division being of but subordinate importance in 
the typical section, but increasing in thickness to the south until it en-
tirely overshadows the lower and more typical beds. In making such 
a division of the original formation the name W arsaw may be re-
stricted to the lower, more typical part which includes much the larger 
portion of the beds in the type section. The upper division, as it is 
followed to the south from Warsaw, becomes an important limestone 
formation wlhich is everywhere characterized by the Spergen Hill fauna 
of Indiana, and may be definitely correlated with the Salem limestone 
of that state. 
The dual nature of the beds referred to the Warsaw formation by 
various authors was recognized by Williams*, although he was unable 
to straighten out the confu sion from a study of the li terature alone. 
Keyest also recognized the same fact and uni ted all the beds of Hall's 
original section with the K eokuk, while the so-called Warsaw lime-
stones above Alton and elsewhere were considered as forming the 
basal portion of the St. Louis limestone. He failed to recognize the 
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fact, however, that these limestone to the south were really the more 
expanded extension of the subordinate upper member of the Warsaw 
formation in its typical section. 
R ELATIONSH IP OF SALEM LIMESTONE TO ST. LOUIS LIMESTONE . 
The name St. Louis limestone was first applied by Englemann* to the 
limestones which underlie " the western edge of the great Illinois coal 
filed." The definition of the formation was inadequate according to 
recent standards, and tbe stratig raphic relations of the beds WJere mis-
understood since the formation was supposed to overlie those beds 
which we now call Cypress sandstone and Chester instead of being 
subj acent to them as is now known to be the case. 
In the 1855 Report of the Geological Survey of Missouri, both Swal-
low. and Shumard discuss the St. Louis limestone, and both are in 
accord in thei r interpretation of the formation. The best exposition 
of the conception of this limestone · fo rmation held by these men is 
given in Shumard 's report on St. Louis County, t in the description 
of the geologic section along the line of the Pacific Rai lroad, now the 
Missouri Pacific Railroad. In this description the beds exposed at 
both tunnels at Barrett's Station, which beds are referred to the Salem 
limestone in this paper, are distinctly described as belonging to the 
"Archimedes limestone," a formation subj acent to the St. Louis lime-
stone, and this relation is clearly shown in the graphic section accom-
panying the report. In the description of the Archimedes limestone by 
Swallowt the strata on the Des Moines river and near Keokuk, Iowa, 
are mentioned in such a manner as to show clearly that his Archimedes 
limestone is considered as essentially the equivalent of the beds called 
Warsaw by Hall at a later date. It is clear then that these au thors 
who were the first to define the St. Louis limestone in a manner at all 
adequate excluded from that formation these beds which we call 
Salem limestone. 
H all's interpretation of these beds has already beeri discussed. He 
followed essentially the interpretation of Swallow and Shumard, and 
considered this formation as distinct from the St. Louis limestone, call-
ing it the W arsaw limestone. 
W orth en departed from the in terpretation of these earlier geologists 
and considered the beds under discussion as a part of hi St. Louis 
group,§ and included also under this head the typical \Varsaw lime-
stone of H ancock county. It is clear, however, that Worthen die\ not 
intend to completely c\ispen e with the name Vvarsaw as a formation 
name as he not infrequently mentioned the W arsaw division of the 
St. Loui s in his county reports, but he at no time distinguished between 
the typical Warsaw as that forma tion w ulcl be restricted by the 
writer and the higher division here called the Salem limestone. Wor-
th n' usage o f St. Loui as a g roup name in which was in lude:! a 
• Am .. Jour. Rrl. 2nd Sf'r. : vol. 3, p. 11 9 ( 1 ~ 117 ) . 
t t.-;1 and 2nd A nn . ltc •p Ot'OI. Su r·v .. M o., Jlt.. ~ . p, 16!l . ( 1855.) 
JI AlC'.d L., p t. . l ,p. 05. 
~fli'o l. Sun•. I ll. , n1l. I. u. S:l (lli60> ; l \l ~o I·:L·on. llL' ~I l . I ll .. ' '01. I , 1' · 65, (18-'J:!.) 
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subordinate division, the St. Louis limestone proper, has led to some 
confusion among more recent authors, and the more general conception 
of late years has been that the St. Louis limestone in its original defi-
nition included all these limestones under consideration. 
Extended field observations by the writer have shown that the Salem 
limestone is as clearly defined a stratigraphic unit in the Mississippian 
series of the Mississippi valley as any of the formations recognized. 
The formation may be easily distinguished from the superjacent St. 
Louis limestone on lithologic characters alone, and when the faunal 
characters are considered the difference is even more striking. The 
formation includes beds of more or less variable lithologic characters, 
the variable character being perhaps more pronounced in the northern 
than in the southern outcrops. Usually the formation is nearly or quite 
free from chert. Throughout its extent it contains important beds of 
light-colored, nearly white limestones, which are not infrequently more 
or less oolithic in texture. In some cases the apparent oolithic grains 
are the shells of a small foramifera Endothyra bailey, but again there 
are true oolites. These lighter colored beds have a peculiar method of 
weathering w:hich is not often observe::! in any other of the Missi!:'sip-
pian formations. The more or less vertical faces of the outcrops scale 
off in a transverse direction to the bedding in rather thin, irregular 
flakes from three to six inches across and an inch or less in thickness, 
this fracturing of the rock evidently being clue to frost action. Fine 
grained, bluish g rey or buff colored magnesian beds of varying thick-
ness are not infrequently interbeclclecl with the more nearly pure lime-
stones, and at two localities, one in Madison county and the other in 
St. Clair county, beds of this character have been extensively mined for 
the manufacture of hydraulic cement, although the deposits have not 
been worked during recent years. 
The purer limestones in this formation are usually more or less 
abundantly fossiliferou s, and the fossils often occur in an excellent 
I state of preservation. Among the most conspicuous forms are the bryozoans, belonging to the genera Fenestela, Polypora and Crysto-
: dictya, which often present a nearly pure white color in the slig-htly 
darker matrix. • 
The Salem limestone does not contain , at least as a conspicuous ele-
' ment, beds of dense, compact, bluish g ray limestones with conchoidal 
fractu re and with a texture almost of li thographic stone, such as are 
commonly present in the St. Louis limestone ; neither are thet·e present 
the brecciated beds which are so characteristic of the St. Louis. The 
two formations may also be differentiated by reason of the abundance 
of fossils in the Salem and the comparative rarity of them in the St. 
Louis, at least in such a condition of preservation as to be readil y de-
termined. In fact, most of the so-called St. Louis fossi ls in the Missis-
1 sippi valley are in reality from the Salem limestone. 
Although there is no st ructural break between the Salem and the 
St. Louis, and the sedimentation was evidently continuous from tlte 
lower to the upper form ation, except in the extreme northern extcn-
s·ion of the beds where there is a possible slig ht unifo rmity, th e dividing 
line between the two formations in any given section may usuallY be 
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easily recognized within a thickness of from five to ten feet. This 
separation may ordinarily be made on the lithographic characters alone, 
but with the aid of the fossils no mistake can be made. 
THE MERAMEC GROUP OF ULRICH. 
Ulrich has defined as the Meramec group* those beds included in the 
St. Loui s group of Worthen, the name Meramec being substituted for 
St. Louis in order to avoid the usage of that name in two senses. In 
this group he includes the Warsaw, Spergen and St. Louis. The 
Warsaw formation, however, · should from both physical and faunal 
reasons be more properly joined with the subjacent Keokuk formation, 
which would bring it into the Osage group, and there is no more reason 
for associating the Salem and the St. Louis in one larger division than 
in bringing the St. Louis and the superjacent St. Genevieve fom1a-
tions together. It would seem, therefore, that in so far as the Illinois 
stratig raphy is involved the recognition of a Meramec group is of 
doubtful utility. 
GEOGRAPHIC DISTRIBUTION OF SALEM LIMESTONE I N ILLINOIS. 
Hancock county-As has already been indicated, the northermost 
point where the Salem limestone has been recognized is at Warsaw, in 
H ancock county, where the formation is represented by a bed of grit. •I 
or arenaceous limestone of variable lithologic character, which reaches ; 
a thickness of only eight to ten feet. There is no clea}'ly defined un-
conformity at this locality upon the subjacent \ il/arsaw limestone and 
shale, but the presence of the arenaceous beds which sometimes, accord-
ing to Hall, contain quartz pebbles, is at least suggestive of an uncon-
formity. The unconformity, however, if such be present, is only a . 
slight one, since a numberof species of fossi ls are common to the \'\Tar- ' 
saw fo rmation and the superjacent Salem limestone. The species of , 
fossil s wh ich have been identified in the Salem limestone of Hancock 
county have already been mentioned. 
Jtl[cDonough, Schw>'ler, Adams, Brown, Pilw, G·reene and J cr.H'\' 
counties-In these counties no examination of the Salem lime tone has 
been made by the writer except in Adams and Cal houn. In all of 
them, however. the St. Loui s limestone is described by Worthen, t and 
from read ing hi description one can usua lly r cognize certain of the 
lower beds which shout I doubtless be referred to the Salem lime-
stone. In Adams countv, where the formati n has been een, but not 
cai·cfully studied tht' bed arc similar in character to the equivalent 
beds further south. In alhoun county the alcrn limestone occur~ 
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in only a single limited area adjacent to the Cap au Gn!s fault. The 
exposures are much weathered and appear to be porus, brown, mag-
nesian limestone in which the fossils are imperfectly preserved.* 
In passing southward from Hancock county the formation becomes 
thicker, but does not attain its normal thickness of nearly 100 feet until 
Madison co'Unty is reached. 
Madison county-In Madison county the Salem limestone is exposed 
in the Mississippi river bluffs from near the mouth of Piasa creek to 
Hopp Hollow, two miles above Alton. In the bluffs y,i mile below 
the mouth of Piasa creek the lower beds of the formation are exposed 
resting upon the subjacent Warsaw shales. In passing down the river 
higher and higher beds are exposed by reason of the gentle dip of 
the rocks to the east, until, at Hopp Hollow, the formation passes be-
neath the surface. A series of measured sections have been sturlied 
in these bluffs, which give the total thickness of the formation as 94 
feet. 
The first of these sections is y,i of a mile east of the Piasa creek, 
above the tracks of the C. P. & St. L. Railroad, in which the following 
beds were recognized. 
13 Thin bedded limestone, very fine in texture, of grey or yellowish 
color; beds ~ to 1 inch in thickness, a lmost shale-like in ap 
Feet. 
pearance, 93-100 feet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
12 Talus covered slope. 79-93 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
11 Limestone of variable character, apparently more or less mag-
nesian, some beds more magnesian than others. Mostly rather 
thin bedded, but some beds 1 foot in thickness. Partially covered 
with talus. 69-79 . feet..... .... .... . . .................... . .... 10 
10 Gray or buff limestone, granular in texture, heavy bedded, with 
scaly weathered surface. Fossils abundant. (W93) . 58-69 feet 11 
~ Fine grained, gray or blue magnesian bed, similar in texture to 
the cement bed formerly mined near Clifton. 56-58 feet. . . . . . 
8 Limestone with coarse, irregular texture, with numerous crinoid 
stems and bryozoans showing on the · weathered surface. 55-56 feet 
Yellowish, impure magnesium limestone. 54-55 ................. . 
Fine grained granular limestone, gray or yellowish in color. 
Good fossils not common although the entire bed is composed 
of worn organic fragments. 42-54 feet. . . . . . . . . . . . . . . . . . . . . . . 12 
Impure, brownish limestone, more or less thin bedded. 39-42 feet. . 3 
Yellowish, granular, crystalline limestone, with abundant fossils, 
some of which are well preserved. (W92). 34¥2-39 feet.. . .. . .. 4¥2 
3 Limestone similar to that above but with the fossils less per-
fectly preserved. This bed is in two ledges with a shaly band 
bet ween. 28-34¥2 feet . . . . . . . . . . . . . . . . . . . . . . . . . 6¥2 
Talus slope with no exposure. 3-28 feet . . . . . . . . . . . . . . . . . . . . . . . . 25 
Blue shale exposed a few rods above the point where the re 
mainder of the section was measured. 0-3 feet . . .. . . . ... .. .. . 
In this section bed No. I is doubtless a part of the shaly W arsaw 
formation, although no fossils were secured. The talus slope between 
3 and 28 feet is probably in large part underlain by the W arsaw 
shales, although the basal part of the superjacent Salem limestone 
may also be covered. Beds Nos. 3 to 13 are all to be included in the 
Salem limestone. 
!Bull. Ill. State Geol. Surv .. No. 4. p. 228. 
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The next section in the series is in the bluff above Riehl's Static 
on the. C., P. & St. L. railroad, where the following beds were recc 
nized: 
9 Granular, gray limestone, with scaly weathering, thinner bedded 
above, the weathered surface covered with fragmentary crinoid 
F e. 
stems and other fossils . 54-65 feet . . . . . . . . . . . . . . . . . . . 11 
Oolitic limestone filled with fossils (W95). 52-54 feet. ....... .. .. . 
Dense, more or less irregularly bedded limestone, apparently 
somewhat magnesian. 47-52 feet ..... . . . . ...... . . .. . . . ... . . 
6 Granular, gray or yellowish limestone exhibiting scaly weathering. 
37-47 feet . . . . . . . . . . . . . . . . . . . . .. . ·... . . . . . . . . . . . . . . . . . . H 
Heavy bedded limestone with many fossils. 26 'h-37 feet. . ..... . . . . 1( 
Limestone which is apparently in part magnesian. Fossil bryo-
zoans. 24 ',l,-26'h feet . . ... .. ... . . . . . . . . .. .. . ..... . .. . .. . . ... . 
3 Heavy ledge of limestone which is probably the same as bed No. 3 
in t he last section . 20-24'h feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 
2 Limestone, variable in character with a one foot fossil band a t 
elevation 12-13 feet (W94) . 10-20 feet . . . . . . . . . . . . . . . . . . . . . . . . H 
2 Blue, gritty shales, s imilar to that at the base of last section. 
0-10 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1( 
T he shale at the base of this section, bed No. I, is the same as t 
shale at the base of the last section and is doubtless a part of t 
\Varsaw formation. T he remainder of the section is entirely wit~ 
the Salem limestone. 
Below Riehl's Station these beds are again well exposed, althou.~ 
the Warsaw shales at the base soon pass below the surface becau 
of the easterly dip of the strata. A little distance east of the railro i 
trestle below the station a small collection of fossils was made frc 
No.4 of the above section where this bed has dropped to a level of abc 
16 feet above the rail road track (Wg6), and another collection frc ~ 
the same locality from the same limestone just above the last, ~ 
inches to one foot in thickness (W97). 
T he next section in this series starts from the mouth of a sm I 
ravine known as Hull's H ollow about one and one-half miles belc 
Clifton T errace station, and was measured to the top of the bltf 
west of the ravine. The beds recogni zed are as follows : 
Fe 
15 H eavy, br ecciated or conglomera tic limestone. 171-183 feel...... 12 
14. Limestone of vari able cha racter , thi cl< and thin beds. some layers 
apparently magnes ian and some layers sbaly. 117-171 feet... . 54 
13 Brecciated limestone. 110-117 fee t . . . . . . . . . . . . . . . . . . . . 7 
12 Hard, gray limes tone with numerous pla tes ~nd spines of 
A•·chaeorirla•·is on the weathe r s11rfaces. 102-104 reel ........ . 
11 Hard, gray limesto ne. 97-102 f et .......................... . 
10 T"lmestone ledges m ore or less talus cove red. some beds shnly. 
G1-n7 fed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 
n a rd , fosslll f m us limestone (W45). 59-61 fe t . . . . . . . . . . . . . . . . . 2 
T.lmestonr, mostl y In heavy hNl'. w ith somo thinner shnl y beds. 
Fosslls not abundant. 3R-on frP t . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
n nrr colo rer!, Rhnly. mn~n rs i n n h <1. ~ 4 -38 rect................. . 4 
ll nrrl. nne ~ ··n l n~ cl . ~ray limes tono exposed In lower nnrt of old 
f tll tl rry. 26-~4 rrol . . . . . . . . ............... . 
r, 'f'fdll R C'OV~ I'Nl. 20-2fo f~rt. .. . ............. . 
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4 Gray, fossiliferous limestone forming the lower waterfall near 
the mouth of the ravine (W44). 10-20 feet.. . .. . .. . ... ...... . . 10 
3 Hard limestone ledge, oolitic in part, with a large Spergen Hill 
fauna (W43). 9-10 feet ........ . . . ... . . . . . . .. . . ... . ........ . . 
2 Earthy magnesian bed, with texture similar to that of the "cement 
bed" formerly mined near Clifton. 7-9 feet ... . .. ... .. . ..... . . . 
1 No exposure from river level. 0-7 feet. .. . .... .. ..... .. ... . . .... . 
In this section beds Nos. I-9 may be included in the Salem lime-
stone, the higher beds being a part of the St. Louis limestone. It was 
probably from beds Nos. 3 and 4 of this section, or from Hopp Hollow, 
the section next to be described, that Hall's material mentioned as 
coming frem above Alton in his paper on the Spergen Hill fauna of 
Indiana, was obtained. The oolitic portion of bed No. 3 is especially 
rich in fossils and contains a large portion of the same species, in a 
very perfect condition of preservation, as the Spergen Hill and Bloom-
ington beds of Indiana. This bed is also probably the equivalent of 
bed No. 8 in the Riehl's Station section, where it occurs at an elevation 
of from 52 to 54 feet above the railroad track. 
In the quarry of the ,Blue Grass Crusher Co., just west of Hopp 
Hollow, the upper beds of the Salem limestone are exposed with the 
superjacent St. Louis limestone. The measured section at this point 
is as follows : 
Feet. 
13 Brecciated limestone. 130-142 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
12 Gray to huff limestone, becoming somewhat thinner bedded above. 
108-130 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
11 Brown limestone. 105¥2-108 feet . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 2Y, 
10 Dense gray limestone with numerous sections of brachiopods 
shown upon the weathered surface. 103Y,-105Y, .. . . _ .. _ . . _ .... . . 
9 Gray limestone, thin bedded in one inch layers, with occasionally 
brownish layers. Ripple marked surface at elevation 83. 
81-103¥2 feet . . . . . . . . . . . . . . . . . . . . ... _ .. . . .... _ ... . ....... __ . 22Y, 
8 Limestone, heavy bedded below, becoming. thinner bedded above 
to top of quarry. 64-81 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
Yellow, earthy layer, probably magnesian. 60-64 feet .. .. . _ . . . . . . 4 
Impure limestone in thick and thin beds, some shaly layers, six 
inches of blue clay shale at the base. Towards the top the beds 
become thicker, being hard, dense limestone. 47-60 feet.. . . .. 13 
5 Impure limestone with much chert, somewhat earthy in texture. 
Yellowish in color, p-robably magnisian. 34-47 feet. . . 13 
Magnesian (?) limestone, shaly below. 31-34 feet ......... _ a· 
Dense limestone with some chert. 26-31 feet . . . . . ... .. . _. . . . . . . 5 
Limestone similar to that below, but more dense, a little darker in 
color, with some hard masses and some chert. 18-26 feet ... . . _ 
1 Light gray, granular limestone, with an abundance of fossil s in 
pockets and bands. No chert (W42). 0-18 feet. . . .. . · 18 
In this section bed No. I represents the summit of the Salem lime-
stone, all the higher beds being of the St. Louis limestone. The fauna 
of this bed is somewhat extensive and is the typical Spergen Hill 
fauna of Indiana. Below this quarry the Salem quickly passes out 
of sight by reason of the eastward dip of the strata. 
St. Clair cottnty.-On the Illinois side of the Mississippi river. the 
outcrop of the Mississippian beds is interrupted between the northern 
part of Madison county and the southern part of St. Clair, by the 
broad American bottom, the alluvial deposits extending eastward to 
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be~ond the line separating the Mississippian and the Pennslyvanian 
senes. At the point where the bluffs of Mississipian limestone re-
appear in southern St. Clair county, the beds exposed are typical 
St. Louis limestone, with a gentle northerly dip. Following the bluffs 
to the south the beds arise until the Salem limestone appears in the 
base of the bluffs and finally constitutes nearly or quite all of the 
limestone beds exposed in the bluff. Before the Monroe county lin~ 
is reached, however, the crest of an anticline is passed and the beds 
again pass beneath the surface. In the point of the hill just northwest 
of Sugar Loaf school house the St. Louis limestone beds of the 
southwestern limb of the anticline exhibit a dip of 31 degrees, which 
is much more abrupt than the dip of the opposite limb. 
In the upper part of the ravine extending back from the river at 
Sugar Loaf school house where the old cement mine is located, a 
good section is exposed, the base of the section being shown in the 
bank of the creek back of the house occupied by Mr. James Bergen, 
and the upper beds at the cement mine. 
Feet. 
13 Ledges of thick and thin bedded limestones, more or Jess granular 
and crystall ine in texture, usually light in color wit h gray or 
brown tints, some t hin beds apparently magnesian and occasion-
all y shaly parti ngs. All these beds are more or less covered 
with talus. 47-80 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . as 
12 Cement bed. Earthy, bluish or gray magnesian limestone with 
uniform texture. Exactly similar in texture to the cement bed 
in the Salem limestone near Clifton Terrace in Madison county. 
39-47 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... .. .... . 
11 Thin bedded limestones. 36-39 feet ...... .. . . . . ....... . ... . . .. . 
10 Thin bedded blue limestone with large numbers of fossil Spirifers 
(W250). 35-36 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Thin bedded limestone similar to the beds above. 33-35 feet. . . 2 ' 
Limestone similar to that above with numerous fossils (W249). 
32-33 feet . . . . . . . . . . . . . . . . . . . ........... . ..... .. ..... · · 
Thin bedded limestone with bands of shales. 30-32 feet .. . 
Fossiliferous limestone (W248). 29-30 feet ... . .. .......... . ... . 
Buff or blue shales with occasional t hin beds or lenses of lime-
stone. 18-29 feet . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Buff colored foss iliferous shales (W247). 16-18 feet . . . . . . . . . . 2 
Buff or blue shales with occasional thin beds or lenses of lime-
stone. 6-16 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
2 Irregularly thin bedded, foss iliferous limestone strata with in ter-
bedded ~hal e (W246). 4-6 feet .. .. .... . .................. . 
1 Blue and buff foss iliferous shales (W245) 0-4 feet. .. . 
In thi s section a little over 40 feet of the higher beds including th 
cement bed are referable to the Salem limestone. The lower !lt-d 
represent the shaly \i\Tarsaw fo rmation as it is so well developed in St 
Loui s county, Missouri, and as it occurs in northern Madi on count~· 
Monroe cont~ty-A quarry in the Salem limestone was former!' 
worked in the southwest quarte r of section 14, about a mile south<'a. 
of Columbia. t this point a thickness of about 48 feet of limeston 
is exposed which is more or less variable in color and t<?xturl'. Tt 
chal'a ·ters agree w 11 with those of th Salem li mestone exposed i1 
the riv r bluffs of southern St. lair cou nty. In the bed of the quarr· 
is a shal ~· bed whic h is abundantly fossiliferous, th fauna being 
)'l.ELLER.] THE SALEM LIMESTONE. 95 
1;haracteristic assemblage of the Salem limestone (U 48). At another 
ocality one and one-half miles south of Columbia, in the southeast 
1uarter of section 27, the Salem limestone is exposed. The rock at 
his locality is similar in its physical and faunal characters to the beds 
Jf similar age further north. Fossils are somewhat abundant (U 56). 
At both of the last localities the Salem limestone has been brought 
o the surface by the anticlinal folding of the beds, exhibited in the 
·iver bluff in southern St. Clair county. In the Mississippi river 
'>luffs the Salem limestone is not exposed in Monroe county until a 
>oint south of Fountain creek is reached where the rocks begin to 
·ise to the anticlinal axes exhibited in the outcrop of the Kimmswick 
imestone at Valmeyer. The outcrops in this portion of the bluff have 
tot been studied in detail, and no collections have been made, but the 
1bservations which have been made indicate that the characteristics 
,f the formation are not different here from other localities. Im-
111ediately south of the Valmeyer anticline, the Salem .limestone is not 
,]early shown in the Mississippi river bluffs. All the beds which are 
xposed where one would expect to find the Salem limestone seem to 
>elong in the St. Louis formation ; the Salem is either covered with 
he talus at the foot of the bluff or the strata have been faulted in such 
. manner as to obscure the beds in question. This region has been 
xamined only in a hasty manner and a few clays detailed work will 
oubtless make the relations clear. 
Beiow Chalfin Bridge P. 0. the Salem limestone again appears in 
he base of the bluffs, the summit of the formation rising to a height 
>f 59 feet above the bottom lands in the northwest corner of section 
, a little over one-half mile southeast of the post office. At this 
oint the following section was carefully measured. 
9 Hard, blue or gray limestones, more or less vari able in texture 
and variously bedded, having the typical characteristics of t he 
Feet. 
St. Louis limestone. 213·231 feet. . . . . . . . . . . 18 
8 Limestone filled with large and small colonies of the cora l Lith· 
ostrotion. 198-213 feet. . . . . . . . . . . . . . . . . . . . . . 15 
7 Limestones in every way similar to those above the corraline 
bed. 151·198 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
> Limestone filled with fossil cephalopods of various genera (W237). 
150-151 feet. . . . . . . . . . . . . .. . ... ... ... . .... .... . ... ..... . 
5 Limestone beds similar to those higher up, passing into an exceed-
Ingly hard, dense blue limestone, just beneath the cephalopod 
layer. 86-150 feet . . . . . . . . . . . . . . . . . . . . . . . . . 64 
4 Hard, siliceous limestone having almost the appearance of a very 
hard sandstone. 85-86 feet. . . . . . . . . . . . . . . . . . . . . .. .. . ... . 
3 Beds variable in character, for the most part magnesian , earthy 
limestones, buff or brown in color, with bluish beds near the 
top. 59-85 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
Light colored, grayish or yellowish limestones, having the features 
characteristic of the Salem limestone. Fossils common (W236). 
30-59 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 
l No exposures to the level of the bottom land. 0·30 feet. . . . . 30 
The Salem limestone is represented by bed No. 2 of this secti on. 
1is being the upper portion of the formation. The higher beds are 
II St. Louis limestone. 
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One mile southeast of the last section, opposite the residence of :tllr. 
William Maeys, the Salem-St. Louis contact is only 25 feet in eleva-
tion above the river bottom, the section being as follows: 
5 Thin bedded magnesian limestones. 84-94 feet. . 10 
4 Chert band. 83-84 feet . . . . . . . . . 1 
3 Magnesian limestone, quarry- ledge. 77-83 feet. . 6 
2 Thin bedded magnesian limestones. 25~77 feet . . . . . . . . . . . . . . 52 
1 Limestone having the characteristic features of the Salem exposed 
above, covered with talus below. 0-25 feet . . . 25 
From this point the summit of the Salem limestone rises gently and 
regularly for a distance of a little over three and one-fourth miles, 
to the ravine which intersects the bluff about one mile below the 
northwestern boundary of the Renault grant, just south of which 
the Salem-St. Louis contact occurs at an elevation of 66 feet above 
the river bottom. Just below this point the continuity of the forma-
tion is interrupted by a fault and one-half mile to the southeast the 
contact is recognized at an elevation of 176 feet. 
Continuing along the bluffs, the beds rise gently at first and then 
more abruptly to an anticlinal axis which intersects the bluff opposite 
the village of Renault. Over the anticline the Salem limestone beds 
have been practically removed so that the contact between it and the St. 
Louis limestone has not been seen, but the base of the Salem, resting 
upon the subjacent Keokuk-Warsaw formation, may be seen at an ele-
vation of 145 feet in the bluff just below the intersection of the road 
to Renault with the river road in the northeast quarter of .Section r. 
Assuming the thickness of the Salem as 100 feet, which is as close as 
it can be estimated for Monroe county, the Salem-St. Lauis contact 
would be at an elevation of 245 feet. Continuing to the southeast the 
beds descend rapidly upon the southern limb of the anticline, the Salem-
St. Louis contact having an elevation of 95 feet about one mile from 
Randolph county line, and 65 feet at a point about one-half mile below. 
Before reaching the Randolph county line, the formation has passed 
below the level of the river bottom and is not again exposed until the 
neig hborhood of Grand Tower, in Jackson county, is reached. 
T hroughout M onroe county wherever the formation occurs, the litho-
logic expression of the Salem limestone is uniform and it can be easily 
recognized. I t is furthermore characterized throughout by the char-
acteristic Spergen Hill fauna. At some points certain beds of the lime-
stone might be satisfactorily and profitably developed as building-, 
lone. T he I ron Moun ta in Ra ilroad , running the entire leng th of the 
coun ty between the blu ff and the river would furni h good t ransporta-
tion fac ili t ies. T he localitv where the formation seems to be mo,;t 
favorably situated for qua ;Ty purpose is about one mi le above tlw 
Handolph cou nty lin e in the poin t of th e blu ff we. t of the road whkh 
runs in a nor ther ly direction to the villag-e o f Renault. '\t this point 
the rock occurs in more than nsually heavy beds; it is apparentlr 
un iform in texture and color, and rcsi ts the acli n of 11 ea thcr im• 
l'urthermore. it i. not covered il l this point by heavy I dg-cs of the 
. up rjac<' nt . t. Loui. limt'> lonc and a la rge quarry might h opened 
with h11l a mininnll ll amoun t o f st riJ ping. ar ful !t'st. would h~ 
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necessary to det~ rmine. whether the rock at this point would be equal 
for purposes of construction, to the celebrated "Bedford ston.e" of 
Indiana, but the superficial examination of the locality would seem to 
indicate this to be the case. , ' "t' · 
Jackson county-In the vicinity of Grand Tower, in Jackson county, 
three conspicuous hills rise abruptly above the broad alluvial plain 
which extends from the Mississippi to the Big Muddy river. The 
first and larg-est of thes,e hills is known as "Big Hill " or "Fountain 
Bluff.'' This elevation is several miles in length, its southern extrem-
ity being two miles north of the town ;. the constituent rock strata are 
of Chester age below, passing upward into the Mansfield sandstone and 
conglomerate of the Pennsylvanian. Just north west of t he town, 
along the river bank, is the long narrow ridge know.n as the "Devil's 
Back Bone," which is entirely of Devonian rocks. Northeast of the 
town is the third elevation which is much broader and less abrupt ·than 
tlie "Back Bone;" at its southern extremity the rocks are of Devonian 
age, but at its northern end they are Mississippian limestones. In the 
extreme northern part of this hill a quarry known as the "City Quarry" 
has been opened in which the Salem and St. Louis limestones are ex-
posed. The beds at this point dip to the northeast at an angle of about 
24 degrees so that the lower strata are exposed in the southwestern 
part of the quarry. Certain of these low'er beds exhibi t features which 
are highly characteristic of the Salem limestone elsewhere, with the 
typical Spergen Hill fauna represented by an abundance of both spec-
ies and individuals. The dividing line between the Salem and the St. 
Louis· is not so distinctly shown here as in Monroe county, but the 
lower beds in the q11arry are none the less distinctly Salem limestone. 
Union county-The stratig raphy of the Mississippian formations in 
Union county was misinterpreted by W orthen because of his failure 
to recognize the extensive faulting of the strata which has. taken place 
iin the southern part of the State. In the east and west sect ion passing 
through Jonesboro and Anna he recognized a succession of higher. 
,and higher beds passing from the Devonian black shale through. the 
Mississippian series in regular succession, except that the St. 
Loui s limestone was believed to follow immediately after the sup-
posed Kinderhook shales, the limestone along Swan creek, 
east of Anna, being considered as the upper beds of the 
(St. Louis*. A reconnaissance survey of this part of the 
State by the writer has shown that the structural features are: by 
1no means so simple as W orthen's interpretation would indicate. The 
succession of the .beds is perfectly normal through the Kinderhook, 
Burlington, Keokuk-Warsaw, Salem and St. Louis, but their relations 
have been obscured by faulting . A fault with a-general north-south 
direction seems to pass along Swan creek with the upthrow ·on the· east, 
so that the supposed upper St. Louis beds of Worthen appear to be the 
Salem limestone. The fauna of the limestone exposed in the old 
,quarries along· Swan creek is nearly the typical Spergen Hill fauna, 
and thi s occurrence of the fauna in beds supposed to be 
upper St. Louis is perhaps one of the facts which led \\Torthen to 
combine the Salem and St. Louis limestones in one· formati on. The 
"Geol. Surv .. Ill.. vol. 3, pp. 41 -44 : a lso Econ. Geol. Ill. , vol. 1, pp. 483-487. 
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fauna at this locality has some features, however, wl~ich suggest that 
it is a representative of the recurrent Spergen Hill fauna of the Ste. 
Genevieve limestone lying above the St. Louis. The true relations of 
the beds in this region can only be determined by more detailed study. 
In its lithologic character the supposed Salem limestone of Union 
oounty resembles the same fo rmation elsewhere except that some of the 
beds are more cherty than is usually the case with the formation. The 
survey of the region has not yet been carried far enough to determine 
the extent of the formation in the county, and as yet it has only 
been observed along Swan creek, where it is represented by at least 
100 feet of strata. 
CONCLUSION. 
The Salem limestone, as has been shown in the preceding pages, is 
widely distributed in Illinois, from Hancock to U nion counties, al-
though the outcrops of the format ion are not continuous at the surface 
through this entire area. Its lithologic characters are more or less 
uniform throughout the State and it can usually be differentiated from 
the superjacent St. Louis limestone without difficulty. The faunal 
characters of the formation are even more uniform than the physical. 
and are identical with the faunas of the typical expression of the forma-
tion in Indiana.. These beds which appear at in tervals along the 
western side of the Illinois coal field, are doubtless continuous beneath 
it across the entire width of the State and a part of Indiana, coming to 
the surface again near the eastern border of the coal field in .the latter 
State. In Indiana the formation affords one of the most valuable 
building stones of America. In Illinois it is apparently not usually .so 
w'ell adap ted for such purposes as in Indiana, either because of the 
physical characters of the rock itself or because of tl1e overlying 
heavy beds of St. Louis limestone, but at certain localities in Monroe 
county extensive beds could probably be quarried which would prove 
to be the equal of the Indiana " Bedford stone" in all respects. 
APPENDIX. 
Preliminary lists of species in the Salem limestone faunules c-ol- 1 
lected in Illinois. 
W . 56. WABBAW, HANCOOK CoUNTY. (See p. 86. ) 
Rhi pidomella dubia Hall. 
Sptri(er subaequalis Hall. 
Fenestella serratu1a Ulr . 
Fenestella mu.Ztispinosa Ulr . 
R.hontbopom sp. 
f'?Jstodictya Hnea.ta Ulr . 
Worthenopora spinosa Ulr. 
W 92 . NEAR LoCK HAVEN, MADISON COUNTY. (Seep. 91.) 
Fishtlipom sp,.r{l eneu.,;., Rom . 
RMp!d.om ella rlnbffl H all 
Orthotil etc.• mi n?lfu .s C'11111 
Pf"Od11Cf118 S]l . 
Spiriter snbaequalis Tlnll. 
.'lpiri (er· laterolis Hall. 
.'lcmin1ila l-riii11C1co Hnll. 
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W 93. NEAR LoCK HAVEN, MADISON COUNTY. (See p. 91.) 
Endothyra bai!eyi Hall. 
Zaphrentis spergenensis Worthen . 
Zaphrentis sp. 
Ta!arocrinus simplex Shum. 
Stenopora sp. 
Fenestella serratula Ulr. 
Hemitrypa p1·outi Ulr. 
Hemitrypa beedei Cum.? 
Cystodictya lineata Ulr. 
Worthenopora spatulata (Prout ). 
ProtJ,uctus altonensis N. & P. 
Productus biseriatus Hall. 
Productus indianensis Hall. 
Camarophoria subuneata Hall. 
Dielasma formosa Hall. 
Spirifer bifurcatus Hall. 
Spirifer subcardiifonnis Hall. 
W 94. RIEHL,s STATION, MADISON CouN.TY. (Seep. 92. ) 
Fistulipora spergenensis Rom. 
Polypora simulatrix Ulr.? 
Cystodictya lineata Ulr. 
Spirifer bifurcatus Hall. 
Spirifer subaequalis Hall. 
Spirife.· lateralis Hall. 
Reticularia pseu<lolineata Hall. 
Platyceras sp. 
W 95. RIEHL'S STATION, MADISON COUNTY. (See p. 92.) 
Endothrya baileyi Hall. 
Zaphrentis spergenensis Worthen. 
Archaeocidaris sp. 
Pentremites cono ideus Hall. 
Rhombopora bedfo•·densis Cum.? 
Cystodictya lineata Ulr. 
Worthenopora spatulata (Prout). 
Orthothetes minutus Cum. 
Productus biseriatus Hall. 
Pugnax grosvenori Hall. 
Dielasma formosa Hall. 
Dielasma turgida Hall. 
Spirifer bifurcatus Hall. 
Spirife•· subaequalis Hall. 
Eumetria marcyi (Shum.) 
Seminula trinuclea Hall. 
Cliothyris hirsuta Hall. 
N1telua shumardi Hall. 
Microdon oblongus Hall. 
Straparollus spergenensis Hall. 
Holopea proutana Hall. 
Cladodus sp. 
W 96. EAST OF RIEHL'S STATION, MADISON COUNTY. (Seep. 92.) 
Monuopora beecheri Brab. 
Pentremites conoideus Hall. 
Fistulipora spergenensis Rom. 
Fenestella tenax Ulr. 
Orthothetes minutus Cum. 
Rhipidomella dubia Hall. 
Spirifer bifurcatus Hall. 
Reticularia pseudolineata Hall. 
Cliothyris hirsuta Hall. 
W 97. EAs·r AT RIEHL's STATION, MADISON CouNTY. (Seep. 92.) 
Rhipidomella dubia Hall. 
Productus sp. 
Spirifer lateralis Hall. 
Seminukl trinculea Hall. 
W 43. HULL'S HOLLOW, MADISON COUNTY. (Seep. 9~.) 
Endothyra baileyi Hall. 
uaphrentis cassedayi E. & H . 
Enallophyllum grabaui Green. 
Pentremites koninckana Hall. 
Poteriocrinus sp. 
Talarocrinus simplex Shum. 
;:,pirorbis annukltus Hall. 
Fenestella tenax Ulr. 
Fenestella exigua Ulr. 
Hemitrypa proutana Ulr. 
Hemitrypa nodosa Ulr. 
Polypora simulatrix Ulr. 
Polyp ora varsoviensis (Prout). 
Glyptopora sp. 
Orthothetes minutus Cum. 
Rhipidomella dubia Hall. 
Productus altonensis N . & P. 
Productus biseriatus Hall. 
Rhynchonella wortheni Hall. 
Rhynchonella macra Hall. 
Pugnax grosvenori Hall. 
Dielasma formosa Hall. 
Di.elasma turgida Hall. 
Spirifer bifurcatus Hall. 
Spiriter subaequalis Hall. 
Spi?'ife•· subcardiformis Hall. 
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Spirferina spinosa N. & P . 
Reticularia setigera Hall. 
Eumetria marcyi (Shum.) 
.:seminula trinuclea Hall. 
Cliothyris hirsuta Hall. 
Nucula shumardana Hall. 
Conocardiunt catastomum Hall. 
Conocardium meekanum Hall. 
Myalina sp. 
A viculopecten sp. 
Goniophora plicata Hall? 
Microdon subellipticus Hall. 
Microdon oblongus Hall . 
Microdon el!ipticus Whitf.? 
Cypricardinia indtanensis Hall. 
D entalium sp. 
L epteopsis levettei (White). 
Ple~<rotontaria humilis Hall. 
Ple~<TotomaTia piasaensis Hall . 
PleuTotomaria nteekana Hall. 
Pleurotomaria subglobosa Hall. 
Pleurotomm·ia (several sp.) 
B el!e,-ophon sublaevis H a ll. 
Straparol!us spe,-genensis (Hall). 
Mu•·chisonia vennicula (Hall). 
Cyclone?na levenworthna Hall. 
Naticopsis carleyana Hall. 
Bulimorpha elongata H a ll. 
Holopea proutana Hall. 
Platyceras acuti,-ostris Hall. 
0Tthoce,-as sp. 
LepeTditia carbonaTia Hall. 
Phillipsia sp. 
W 44. HuLL's HoLLow, MADISON CouNTY. (Seep. 93·.) 
Zaphrentis sp. 
P!atycrinus huntsvilliae Troost. 
Fistulipora spergenensis Rom. 
Fenestella serratula Ulr.? 
Cystodictya lineata Ulr. 
Worthenopora spatulata (Prout., 
Orthothetes minutus Cum. 
Rhipidomella dubia Hall. 
Produc&<tS altonensis N. & P. 
Productus biseriatus H a ll. 
Camarophoria subcuneata Hall. 
Pugnax grosvenori H a ll. 
Dielasma formosa H a ll. 
Dielasma turgida Hall . 
Spir·ifer bifuTcatiLS Hall. 
Spirif er subaequalis Hall . 
Spi!"ife,. subcardiiformis Hall. 
Reticu laria setigera H all. 
Eumetria ma•·cyi (Shum. ) 
Seminula trinuclea Hall. 
CliothyTis hiTS!tta H a ll. 
ConocaTdium meekanum Hall. 
Bel!erophon S!tblaevis Hall. 
Strapm·ollus spe•·genensis Hall. 
Holopea p1·ou tana Hall. 
Platyce-ras ciTculaTis Rowley. 
W 45. H ULL'S HOLLOW, MADISON COUNTY. (See p. 92. ) 
Pentremites conoideus Hall. 
Product1ts biseriatus Hall. 
R eticularia pse1tdolineata Hall 
W 42. HOPP HoLLow, MADISON CoUNTY .. (Seep. 93.) 
Monilopora beecheri Grab. 
FiStulipora spergenensis Rom. 
Anisotrypa fistulosa Ulr.? 
Fenestella tenax Ulr. 
Fenestel!a serratula Ulr. 
Fenestella multispinosa Ulr. 
Hemitrypa proutana Ulr. 
Polypora simulatrix Ul r. 
Polypora varsoviensis Prout? 
Polypora internodata Cum. 
Polypora spininodata Ulr. 
Rhombopora bed(ordensis Cum,?. 
Cystodictya lineq.ta U lr. 
Proutel1a discoidea (Prout.) 
Worthenopora sptttulata (Prout.) 
Orthothct es minntus Cu m. 
Prod•tctu s altonensis N . & P. 
Productus biseriatus Hall. 
Productus ind:iane»sis Hall. · 
Pugnax grosvenori Hall. 
D ielasma tonnosa Hal l. 
Diclasm a turgida Hall . 
Spi•·ite~· bifu•·catus Hal l. 
Spi•·ife•· subaeqnalis Hall. 
Spiri f er subard.iifonnis Hall. 
Spirifel"ina sp. 
R etic•t!al"ia psend.olineta H a ll . 
Eumet•·ia mm·cyi (Shum .) 
Seminula t•·i!l !tc lea Hall. 
0/.iothyris hi•·s uta H a ll. 
St•·apm·ollns sve•·g II CIISis Hnll. 
Grifli.l hi cles sp. 
Plli11i71Sia sp. 
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U 48. NEAR COLUMBIA, MONROE COUNTY. (See p . 95.) 
Zaph?'entis spinulosa E. & H. 
Zaphrentis sp. 
Amplexus sp. 
Monilopora beecheri Grab. 
Pent•·emites conoideus Hall. 
Tricoelocrinus obliquatus Roem . 
Metablastus bipyrami!latis Hall. 
Synbathoc•·ini!S swallovi Hall? 
Batocrinus irregularis Casseday. 
Dichocrinus ol>longus W. & W . 
Talamcrim.s simplex Shum. 
A•·chaeocidaris sp. 
Stenopora sp. 
Lioclema punctata (Hall) . 
Fenestella tenax Ulr. 
Fenestella compressa Ulr. 
Fenestella regalis Ulr.? 
Polyp01·a biseriata Ulr. 
Fenestralia st. ludovici Prout. 
Rhombopora bedfoTdensis Cum. 
Cystodictya lineata Ulr. 
Worthenopora spatulata (Prout.) 
Worthenopora spinosa Ulr. 
Orthothetes minutus Cum. 
Rhipidomella dubia Hall. 
Product!tS altonensis N. & P . 
Pro!luctus biseriatus Hall. 
Strop halosia? sp. 
Pugnax grosveno1·i Hall. 
Dielasma turgi!la Hall. 
Spi.ri f e>· bifurcatus Hall. 
Spiri(e1· su baeq·ualis Hall. 
Spiri(er subcardi-i( ormis Ha]\. 
Spiri(erina spinosa N. & P. 
Reticulari apseudolineata Hall . 
Eumet?"ia marcyi (Shum.) 
Seminula trinuclea Hall. 
Cliothyris hi-rsuta H a ll. 
Platyceras acutirostris Hall. 
Phillipsia sp. 
Fish teeth. 
U 56. 172 MILES SoUTH OF CoLUMBIA, MONROE CouNTY. (See p . 95 .) 
Zaphrentis spergenensis Worthen. 
Pentremites conideus Hall. 
Ta!arocTinus simplex Shum. 
Stenopora sp. 
Fenestella tenax Ulr. 
Hemit1·ypa proutana Ulr. 
RhO?nbopora bedfordensis Cum. 
Cystodictya lineata Ulr. · 
Cystodictya ocellata Ulr. 
Worthenopora spatulata (Prout.) 
Product1.s altonensis N\ & P. 
Pro!luctus biseriatus Hall. 
Dielasma formosa Hall. 
Spirifer bifurcatus Hall. 
Spirifer subcardiiformis Hall. 
Deltodus sp. 
Cladodus sp. 
W 236. NEAR CHALFIN BRIDGE, MoNROE CoUNTY. (See p. 95.) 
O•·thothetes mimttl!s Cum. 
Rhipidomella dubia H a ll. 
Productus altonensis N . & P. 
Pugnax grosvenori Hall. 
Spiri(er bifurcatus Hall. 
Reticu laria pseudolineata Hall. 
Emnetria marcyi (Shum.). 
Seminula trinuclea Hall. 
Allorisma sp. 
Deltodus sp. 
W 235. NEAR BROWNSBURG, MONROE COUNTY. 
Orthothetes sp. 
Rhipi dom ella dubia Hall. 
Spiri t er subcardiiformis Hall. 
Seminula t rinuc lea Hall. 
W23 3. MISSISSIPPI RIVER BLUFF, OPPOSITE R ENAULT STATION, MONROE Co. 
Zaph?'entis cassedayi E. & H. 
Fistulipora spergenensis Rom. 
F enestella sp. 
Cystodictya sp. 
0Tthothetes minutus Cum. 
Rhipidomella dubia H a ll. 
Productl.s altonensis N. & P. 
Productus biseriatus H all. 
Pugnax grosvenori Hall. 
Dielasma turgida H all. 
Spirife•· bif!wcatus Hall. 
Spirifer subcardiiformis Hall. 
Reticularia pseudolineata Hall. 
Eumetria ntarcyi (Shum.) . 
Ath?'is densa H . & C. 
Sen•inula trinuclea Hall. 
Macrodon sp. 
A vicu lopecten sp. 
Belle•·ophon sublaevis Hall. 
Platyceras acutirostris Hall. 
Griffithides sp. 
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W 263. .ABANDONED QuABRIEs, SwaN CREEK, EAsT OF ANNA, UO'ION CouNl'Y. 
EncLothyra baileyi Hall. 
Zaphrentis spergenensis Worthen ? 
Zaphrentis sp. 
Cystelasma rugosum Ulr.? 
Syringopora sp. 
Palaeacis cuneiformis E. & H. 
Pentremites koninckana Hall. 
Platycrinus huntsvillae Troost. 
Melonitesf (plates). 
RhipicLomella cLubia Hall. 
ProcLuctus punctatus Martin. 
ProcLuctus cora D'Orb. 
Camarophoria wortheni Hall. 
Dielasma formosa H a ll. 
Dielasma tur·gicLa Hall. 
Reticularia pseucLolineata Hall. 
Eumetria ·rnarcyi (Shum.) 
Seminula trinuclea Hall. 
Cliothyris hiTsuta Hall. 
Nucula shumarcLana H a ll. 
A.viculopecten sp. 
Goniophora? plicata Hall. 
Dentalium sp, 
Eotrochus concavus (Hall.) 
Bellerophon sp. 
Bucanopsis textiles Hall. 
Straparollus spergenensis Hall. 
Strophostylus car leyana Hall. 
Bulimorpha bulimiforrnis H a ll. 
Orthoceras epigrus Hall. 
GTiffithicLes sp. 
PsamrnocLus sp. 
Ctenacanthus sp. 
W. 264. OuTCROP BY RoADSIDE, {:)wAN CREEK, A LITTLE LEss THAN ¥., MrLE 
NORTH OF LAST LOCALITY, UNION COUNTY. 
Orthothetes sp. 
ProcLuctus cora D'Orb. 
Proctuctus sp. 
Dielasma formosa Hall. 
Dielasma turgid-a Hall. 
Spiriter bifurcatus Hall. 
Eumetr·ia marcyi (Shum .). 
Seminula trinuclea H a ll. 
Cliot hyris hirsuta Hall. 
A.viculopecten sp. 
Enchostoma sp. 
W. 265. OUTCROP BY ROADSIDE, SWAN CREEK, A LITTLE LEss THAN ~ MILE 
NoRTH oF LAsT LocALITY, UNION CoUNTY. · 
Pentremites konincki Hall. 
Orthothetes sp. 
ProcLuctus sp. 
Dielasma formosa Hall. 
Dielasma turgid-a Hall. 
Spirifer bifurcatus Hall. 
Eumetria marcyi (Shum.) 
Seminula trinuclea Hall. 
Cliothyris hirsuta Hall. 
Nucula shumarcLana Hall. 
Nucula sp. 
Goniophomf plicata Hall. 
Lepetopsis sp. 
Bembexia eleganttt la (Hall)? 
Porcellia sp. 
Strophostylus car· leyana. Hall. 
Grif!ithicLes sp. 
LOWER PALEOZOIC STRATIGRAPHY OF SOUTH-
WESTERN ILLINOIS.* 
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INTRODUCTION. 
T he foll owing paper is a preliminary statement concerning the pre-
Mississippian formations that occur in the southwest portion of Illinois. 
A: detailed report on the stratig raphy and paleontology of these ter-
ranes ·in the above mentioned area is in p reparation by the writer. The 
fie ld work on which the report is based was done during the summer 
of I907, under the auspices of the Illinois Geological Survey; while 
the paleontological study was made at the Peabody Museum, Yale 
University, under the direction of P rofessor Charles Schuchert. To 
the latter the writer wishes to acknowledge his indebtedness for valu-
able assistance in the study and interpretation of the faunas and the 
data that were collected. 
The pre-Mississippian beds in this portion of the State underlie 
the surficial mate1;ials over an area ISO miles in extent. They appear 
in the southwest corner of J ackson county in the Back Bone and Bake 
Oven ridge, at the south end of W alker ridge, and at Bald Rock and 
southward on the east side of Big Muddy r iver. In U nion and Alex-
ander counties they extend f rom the flood-plain of the Mississippi east-
ward to a general line passing wit hin about one mile west of the towns 
of Alto Pass, Mountain Glen, J onesboro and Mill Creek, to a point 
nearly two and one-half miles southeast of E lco, whence the line sep-
a rating the Devonian from the younger fo rmations trends toward "the 
southwest past the Diswood postoffice, to near the middle of section 28. 
T. IS S., R. 2 W. Eastward they are bordered by Mississippian beds. 
while along the southern edge sands and clays of T ertiary age lie upon 
the flanks of these older fo rmations. Occasional patches of Tertiary 
gravels occur within the region under discussion. 
This small area is exceeding ly interesting geologically because of 
the fact that some of the formations here represented do not appear 
further north anywhere in the Mississippi valley. T he successive beds 
were deposited in a basin of the I nterior or Mississippian sea wbich, 
during a great part of the time, was more or less separated from tbat 
in which the older strata in other portions of the State were laid down. 
Owing to its proximity to Ozarkia this basin was subjected to vertical 
movements and therefore to variable conditions of sedimentation. Yen· 
different from those that p revailed during the same time over th.e 
more northern areas. 
EARLIER GEoLocrc.\L \i\ToRK. 
In volume III of the Geological urvey of I llinois, Profes or "vVor-
then publi shed r ports on the geolog-y of Jack on, Union and Ale:xan-
der cou nti es in which he desc ribes. in a g·eneral way, th stratigraph' 
of the region under discussion. Tn r897 Dr. \Vell er* publi , hed a Jist 
of foss ils coll ected at th<' Bak Oven, in Jackson county . with a di~cus­
sion of the relations of the e to the Middle Devonian fauna s of otll<'r 
loca liti s. 
• \V'rll cr ~ .l t)Ut. Crol. , vo l. 5. PI> . G25 -0AG. 1 07. 
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No careful detailed study 'Of the ld\ver Paleozoic beds of this region 
as a whole has ever been attempted previous to the present work. 
This neglect was doubtless clue, in part, to the small size of the area; 
to the absence. of the more important economic deposits; and to the 
fact that the deformation s and unconformities occuring in this region 
have made the geological relations of the beds obscure; and that man\' 
of the formation s present here cannot be correlated with those in other 
portions of the State. I 
CoMPOSITE SECTION ·oF THE PRE-MissiSSIPPIAN STRATA OccuRRING IN 
· SouTHWESTERN I LLINOis. ' 
The general relations of the Lower Paleozoic formations in south-
western Illinois may be represented in a generalized section as follows: 
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DeScriptions of horizons. 
lOc. Greenish-blue shale, fOsslls almost none-
29ft. 
lOb. Black shale with few fossils , but carrying 
numerous very small balls of iron , pyrite 
from lh; to lh inch in diameter-.21 ft. 
lOa Brown to black, siliceous shale or shaly 
limestone with Leiorh1rnchus (J1.obu.li-
tormis a nd Reticularia laevis-36 ¥z ft. 
9c. Light g ray sil iceous limestone, in part 
ooli t ic, characterized byChonetes cor-
onatns, Cranaena romingert, Spirifer 
pennatns, S. llttulacnlus, Tropidoleptus 
ca1~ina,tu.s and VitnUna pustulosar--·1 ft. 
9b. Yellowish-brown siliceous or sbaly lime-
s tone with few foss il s- 25 ft. 
9a. In t he north are dark colored, fine grained 
limestones with Microcycl1tS discus, 
Chonetes yandellanus, Eun.ella attenuata, 
Parazyga hirsnta, Spi1'i,fer to1·nacula and 
S. penrw.tus. In the south are gray or 
leached limestones with Athy,~is .~pilri-
• feroides. DeZthyris soulptilis, Spirifer 
granulosus, RhipidomeUa penelope- 38 
ft. 
Rather soft shale weathering to a yellow-
ish-brown color, with Leiorlvynchus lirni--
ta.·e-28 ft. 
T his horizon is not present at the 
nol· th in Jackson county. 
The Onondaga is well developed in 
Jackson county where it passes with ou t 
a break into the Hamilton. In the 
southern part of U nion county tbc!'e is 
a break, and the Onondoga is represen ted 
only by the basal sandstone, 7a of sec-
tion. 
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Composite Section of the Pre-Mississippian Strat~-Oontinued. 
"'~.I I Correlations. I Loc;ftion I ; · sectiOns. 
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Descriptions of horizons. 
7L. Heavy layers of very hard, gray, coarsely 
crystaline limestone; containing corals, 
Chonetes kon·ickianus, Pholidostrophia 
iowensis, Productella sp·inulicosta and 
Stropheodonta. · concava. Strophalosia 
truncata is abundant in the lower hal!, 
while Productella spinulicosta is common 
in the upper part-26ft. 
7b. Layer of dat·k colored limestone largely 
composed of shells of Ohonetes konickt-
anus var.-a 5-6 ft. 
7g. Thin bedded, bard, gray limestone, layers 
2-10 inches thick. Fossils rare, Chon-
etes konickianus var. common in the 
upper part and C. pusiUus with Stopheo-
donta ooncUIVa in the lower-15 ft. 
7f. HaTd, gray, impure limestone with few 
fossils-21ft. 
7e. Dark gray, impure limestone with thin 
chert bands near the top. Fossils numer~ 
ous, Nucleoc1'imts verneuili, Rhynchonella 
gainesi, Meristella barri8i .. Spiri{er acum· 
inatus, Stt·opheoclonta. pa.tersoni, etc.-
8¥.. ft. 
7d. 
7c. 
7b. 
Dark gray, impure, fine~gralned limestone. 
Chonetes t111Uct·onatus abundant in a zone 
near the middle. Other fossils are l~hip­
idomella 'VW1Ut$ent, Spirifer rwieri, 
Stropheodonta. paterso-ni.. S. perplana, 
and Phacops et~istata.--11 ft. 
Heavy layers of llght gray, subcrystalline 
limE:>stone. Fossils abundant. Ooscinium 
ct'ibriformis, Centronella. glans{agea. 
Spiri(er duodenarius, S. macrothyris and 
Odontocephal1t.S aegeria present through· 
out-38 ft. 
Alternating layers of light gray, ar~nac­
eous, subcrystalllne limestone and coarse-- ' 
grained sandstone, containing Oentron.. 
ella glamtaqea, Mertstella near l entf-
'formis, Rhi ptdomella o(. muaculosa, 8pi.r-
ti.fer duodena.riua and 8. maorothuria-
15'1.. ft. 
B~d of more or less iron-stained sand· 
stone, in places soft and friable, at other 
~ft\~~~ c;o~~gf~?n~Y :ic1~~~~~f! ~ft~l~0:otr:, r 
fl-ulacophtJI.lum. sp., Oentronella glaru~ 
fogea, Spirifer duoden.arius, S. tn.aoro-
1hyris nnd Odontoocphaltl.B arctttJ.1-iu&-
18 ft. 
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Composite Section of th~ Pre-Mississipian Sbata-Continued . 
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Description s of horizons. 
6e. Bed' of light gray chet·t in layers 3-9 inch· 
es thick, A. '»111higen.ia curta~ Ohonos tro-
phi(~ r eve·r sa, Eodevonarta 1ne1onica., 
SchuchertelZa pa-ndora a nd Spirifer 
'IVOrthenanus abundant-5¥2 ft. 
6d. Reddish-brown, friabl e sands t one w ith 
Michelinia stylopora, zaphrent i8 sp., 
.A rnphigen·ia cur ta and Spir'l-fel· duodcnar-
ius-2 5·6 ft. 
6c. Layers of light gray chert. 4-8 inches 
thick. A noplia nucl eata, Ohonost 1·ophia 
revcr sa, Eodevonaria meZonica., Schucher-
tella pandora and Spirif cr worthcnonus 
-l'h ft 
6b. Reddish-brown, friabl e sandst one-2 ft. 
6a. Bed of light colored chet·t layers , in qlaces 
alternating with impure siliceous lime-
stone, and at otbN· p oints composed 
wholly of chert ba nds. F ossils mos t 
abundant in t he upper part. A m phi--
genia curtrn. Anoplotheca flabelltte.<;, Ea.-
tonia peculiwris, Eodevon aria melonica, 
Chonostrophia reversa, Schucher l eUa 
pandora, Spiri(cr wo1·thenanus~ and 8 . 
hem'lcyclus common in the upper part 
-225ft. 
(In the southern part of Union county 
the lowet· chert layers are mass ive and 
contain but few fossils. In the pit 
worked by the M. & 0 . railroad, 1 'h 
milE's north of Tamms, in Alexa nder 
county, may be seen an exposure ot 
more that 100 feet in which f ew fossils 
were found.) 
lA break in sedimentation. 
Heavy bedded, light colored, coarsely crys-
talline limestone, with Eatonia singu-
laris, Spiri(er nwcn·o1Jlcura, S. perlameJ.. 
Zosus, Stropheodonta beckii, and St,·oph-
onella punctuU(era-about 58 ft. 
5a. Layers of impre, shaJy limestone alternat-
ing with bands and nodules of chert: 
in the upper portion occur Da.tmanella 
subcarinota, M er ·istella laevis, Spirifer 
cyclopterus . S. pcrlamellosus and Strop-
honella punctuliferu-100 ft . 
( Tbe horizon of 5a appears to belong 
immediately below 5b. It ls present at 
Bald Rock, and in the river blulfs 
further south, but the fossils were not 
so abundant at the later points.) 
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Composite Section of the Pre-Mississippian Strata-Continued. 
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Descriptions of horizons. 
lA long break in sedimentation. 
4c. Pink, mottled limestone, in layers lV-4 
~ ~r:r5e tt~~Chfg;~~~i~:it~~rhi~~a~c~~ 
PllectambonUes t.t·a.nsversalis, Roflnct 
quina mesacosta. and Spirife,· near su. 
cat(lr--23 ft. 
4b. Layers of gray to drab colored limestom 
2-6 inches thick, aJternating with thi 
bands of chert and characterized by sue 
typical Clinton fossils as Str'icklandini 
trip£esiana and Triplecia ortoni-6 ft. 
4a. Bed of tough, gray limestone in layers 3-
incbes thick which are imperfectly set 
arated by 2 to 4-inch paTtings of cber 
Fossils rare-'0-46 ft . 
(4a is wanting at some points in thf 
area.) 
I A break in deposition. 
3c. Coarse-grained, somewhat oolitic limeston1 
in layers 12-18 inches thick; A tryp 
rugosa~ Rhynchotreta sp. . SchuchR.tea 
sub1Jlan.us, 1Vhi-tfi.e14ella billingsana an 
Lichas breviceP.S clVn.tonensi-8 common-
3¥., ft. . 
3b. Fine-grained, dark colored, shaly limeston' 
in layers 4-10 inches thick, cbaracre• 
ized by Rafinesquin.a mesacosta~ ScM 
chertetla snbp lanus and Dalm.anit~ 
danae-2¥.! ft. , 
3a. Cape Girardeau 1i1nestonc: Fine-graiue~ 
black, bl"i ttl e. limestone. layers 1-4 inche 
{~i~f~~~:s~u~Ta~!~-t~~~=~~gf~r~~Jm~s~ 
cxinolds , Rattnesqt~.ina mesacosta, Rhyt 
chotremQl sp., S'chuchcrtclla missour 
ensis and Oornttli>tcs tenuistr'iata.--33-3 
feet 
lA probable short break In sedimentation. 
2
b. ag~n~; ~fa~~~~b~-~;isst~~; ~~~c~~~~s \h~~ 
occut" 4-6 lucbes apart, bearing R1t1J: 
chotrcma. iiiO CQFlbvalvct, StrophO?tl<..,~ 
sulcata t Zyoosp.ir(l, rccm"vit·ost?·o ~ Oonrf 
della sp . nod Isotclus sp. not rure--1 f 
2a. Thebes sandston e wrd s1wlo: Bluish t 
brown , sbnJy snndstonc in lnyers 1,-.! t 
2 ~.! .rert thick: tbc upper prtton 1 hh 
ncr bedclNl with n laL·ger ndmlxlm'(' t 
sbnlc. IAngul(.l cr. COtl iii(Jf OIICI/8iR tb 
only fossil f ound In the upper par 
wbfl c Isotclu.s sp .• occurs ucnr tho bn~;~.tl'-
7~ ft. 
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Composite Section of the Pre-Mississippian Strata- Concluded. 
Location 
of 
sections. 
Descriptions of bo1·izons. 
l A break in Deposition. 
l a. Light gray, coarsely crystalline limestone~ 
in regular layers 3-48 inches thick ; the 
upper part characterized by the fossils 
Receptac-ulites oweni, Hebertella near 
occitlentalis, Pl(~t1JS"tlr01Jhia biforata. 
Plectorthis pZicateZla, Oytolites ornatua-
and Platymetoous cucullus; while the 
lower portion is marked by Receptacul· 
ites oweni, Rhynchotrema i-naequivalve, 
Parastrophia. hemiplicaa and Triplecia 
sp .-68·80 ft. 
ORDOVICIAN. 
Galena-Trento~A thickness of 68 to So feet of this formation is 
texposed in Alexander county. It appears at two points adjacent to the 
Missis'sippi river where the waters of that stream have cut across low 
arches which bring the Galena limestone above the level of the water. 
One of these exposures is a short distance below Thebes, where a thick-
1ness of about 68 feet of the limestone may be studied. The second 
lfold crosses the river about two miles north of Thebes, a short distance 
west of the village of Gale, where the limestones may again be seen 
on Little Rock Island. 
The Galena formation is here a light colored, crystalline, non-mag-
nesian limestone, in layers from a few inches to four feet in thickness, 
which is imperfectly exposed in the upper part. The lowest layers 
=ontain in abundance, Receptaculites oweni, Hiebertella near occiden-
talis. Parastrophia hemiplicata, Platystrophia bif01'ata, Ra(inesq1~ina 
.alternata, Rhynchotrema inaeqnivalve, Strophomena emaciata. Trip-
lecia n. sp. , and the trilobites Bronteus lunatus, Bumastus trentonensis, 
fllaenus americanus, Isotehts mazimus, and Platymetopus Cltcullus. 
!Eighteen fe·et above low water Crania trentonensis, CyrtoHtes ornatt~s, 
Plector.this plicatella and Remopleurites striatulus are assosiated with 
most of the above mentioned forms. In the middle and upper parts 
the white color is in places mottled with pink, and the fossils become 
much less abundant. R eceptaculites oweni is still common while Cmnia 
trentonensis, H eb~rtella near occidentalis, Platystrophia biforata. 
Rafinesquina alternata, Rhynchotrema inaequivalve and T1·iplecia n. sp. 
persist in diminished numbers. 
I This facies of the Galena resembles, in its foss ils and lithology. the 
Kimmswick limestone of U lrich, also described by Weller from Jersey 
'and Calhoun counties* The basin in which it was deposited was 
,probably somewhat separated from that which received the sediments 
of the more northern dolomite phase of the Galena. 
•weller: Illinois State Geol. Surv., Bul l. No. ' · p. 222. 
liO YEAR BOOK FOR 1907· (BoLL. No. 8 
R ichnwud-M aquoketa-The beds that belong to the Richmond for-
mation have an aggregate thickness of 91 feet. This formation suc-
ceeded that of the Galena after a long land, interval. All of the Ptica 
and Lorraine deposits a re wanting, and seemingly much of the Rich-
mond is also absent. The formation in southwest Illinois consists of 
two members, za and zb of the general section. The lower one (za) 
is a sandstone or sandy shale-"Thebes sandstone and shale"- which 
is exposed along the flanks of the Thebes and Gale anticlines, and in 
the in tervening trough. The materials are reddish brown where weath-
ered , and blue where not changed by the atmosphere. The lower part 
is a sandstone, thick bedded and in regular layers, which is well ex-
posed at the east end of the railroad bridge at Thebes. In the upper 
half the layers are thinner and, where much weathered, appear de-
cidedly argillaceous. This more shaly horizon is well exposed in the 
river bank three-fourths of a mile south of Gale. Lingttla c£. coving-
tonensis occurs sparingly throughout the sandy shale of this member. 
The upper member is a bed of fossiliferous , bluish shale (zb of the 
section. ) It is exposed in the bank of the river and in a cut along the 
Illinois Central railway about three-fourths of a mile south of Gale, 
where it overlies the "Thebes sandstone and shale" member. The bed 
has a thickness of r8 ft., and contains Cyclocystoides n. sp., Phylloporina 
near granistriata, Dalmanella testudina.ria, Plectambonites sericea, 
Rhynchotrema inaequivalve?, Strophomena su.lcata?, ::ygospira recurv-
irostra, Conradella near fimbriata, and species of Isotelus resembling 
! . susae and !. pla.tycephCJlus. The lithologic and faunal change from 
the T hebes sandstone member to this blue shale is abrupt, which may 
indicate a break between the· two beds. The fauna reminds one much 
of the Black river formation, but as it occurs above the Rhynchotrema 
capax zones in Missouri, and its life assemblage is not at all that of the, 
overlying Cape Girardeau limestone, it must belong in the Richmond 
with the Thebes sandstone. 
Neither of these members contain Rhy~tch.otrema capax·, the widely< 
distributed guide fossil to the Richmond. However, across the river, 
in the vicinity of Cape Girardeau, Mo. , were found thin layers of gray, 
sub-crystalline limestone, 5-7 feet thick, which contain Rhynchotrema 
capax and other Richmond fossils in abundance. This zone occurrs 
just above the white, heavy-bedded Galena limestone, and immediately 
below the Thebes sandstone. The same limestone horizon, bearing 
R. capax, is doubtless present in Ilinois, but the contact between th~ 
Galena and the Richmond formations was nowhere found exposed. 
The above shales and sandstone do not extend so far north as does 
the underlaying limestone. The sea in which they were deposited pro!>-> 
ably washed the shores of the Ozarkian land area a few miles to the 
west which, during late Richmond time, was the source of the sedi· 
ments that make up these terrigenous beds. 
MIDDL E SILURI AN . 
A lex andria11r-Th e beds referred to this formation are exposed in 
Alexander county to a thickness of 44 feel. They include the Cape 
Gira rdeau limestone and the overlying beds containing Dalma~tiles da11oc 
and Whitfieldella billit~gsa!Ja. The Cape Girardeau limestone is well 
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exposed about twro miles south of Thebes, in the bank of the river and 
along the streams in that immediate vicinity. I t is also seen in a cut 
along the Illinois Central railroad and in the river's bank one and one-
half miles north of Thebes. In the form er locality this member is near-
ly 40 feet thick, and consists of black, fin e grained, brittle limestone, in 
thin layers which are often separated by narrow partings of dark, 
calcareous shale. This zone has a rich fauna that appears abruptly at 
this horizon. Among the forms are several species of crinoids, Dal-
manella near elegann!la, H omoeospira n. sp. , L eptaena rhomboidalis, 
Rafinesquina mesacosta, Rhynchotreta n. sp. , S chucherte/la missourien-
sis, Zygospira n. sp., Cormtlites tenuistriata, C. incurvus, P latyostoma 
near niagarensis, Strophostylus sp. , A cidaspis halli, Calymene sp., 
Cyphaspis girardeauensis and Encrinurus sp. 
At the exposure north of Thebes the Cape Girardeau limestone rests 
directly upon the fossiliferous blue shale (zb of section ). This mem-
ber is succeeded by a bed of dark gray limestone, oolitic in the upper 
part, which contains Favosites sp. , Stromatopora sp. , A trypa rugosa, 
Clorinda n. sp., Homoeospira .n. sp., cf H indella umbonata, L eptaena 
rhomboidalis, Platystrophia biforata, Rafinesquina mesacosta. Rhy-
nchotreta n. sp. , Schucherttlla subplanus, (probably a coarse form of 
S. missouriensis) Strophomena sp. , Whitfieldella billingsana, Dalman-
ites danae, Dalmanites sp. , and Lichas breviceps clintonensis. 
There are here no diagnostic fossils of the Richmond . The genera 
FCtvosites, Stromatopora, Atrypa, Whitfieldella, H omoeospira, S chu-
chertella and Clorinda do not occur in American Ordovician strata, 
while Atrypa rugosa and Lichas breviceps clintonensis are found in the 
Silurian. On the other hand the fauna is not directly related to that 
of the Clinton, from which formation it is separated by a marked 
erosional unconformity. Schuchert cites* a fauna from Edgewood in 
eastern Missouri, collected by Ulrich, which corresponds closely with 
the above. Since there seems to be no direct time equivalent of these 
beds in the Ordovician or in the Silurian, as generally defined, the hori-
zons 3a to 3c are classed as Middle Silurian strata that more or less 
completely bridge the lost interval between the Cincinnatian and the 
Clinton. For these beds the time term Alexandrian is proposed, from 
Alexander county, Illinois, where they are well exposed ; the terrt! to 
have the same rank as Cincinnatian, which it immediately follows. 
SILURIAN. 
Clinton-The limestone of this formation has here a maximum thick-
ness of 75 feet. One-half mile southeast of Gale it immediately overlies 
the shale member (zd of section) above the Thebes sandstone, 
all of the Alexandrian beds having been cut out by erosion prior 
to the deposition of the Clinton. One and one-half miles north of 
Thebes the Clinton limestone rests on the Whitfieldella billingsana zone 
(3c of section), while two miles south of Thebes it immediately over-
lies the Cape Girardeau limestone ( 3a of section ). T he upper part of 
the Clinton (4c of section) consists of heavy bedded, pink or mottled 
•Journa.l of Geolog:r. Vol. XIV, pp. 728-729 . 1906 
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limestone, 23 feet thick, which contains many small , immature brach-
iopods besides Plectambonites trans-uersalis, Rafinesquina mesacostq, 
Spirifer near sulcata., Illaen11s sp., and a few new species of.Orthoceras. 
Below this pink limestone lie 6 feet of thin bedded, dark gray limestone 
with narrow bands of chert (4b of the section). The limes~one 
layers contain Favosites favosus, Halys·ites catenulatus, Stromatopora 
sp. , A tr)tpa ntgosa, O·rthis cf davidsoni, Orthis flabellites, Plectam-
bonites trans-uersalis, and var. elegautula, St1·icklandinia triplesiana and 
Triplecia or toni .. T he above fauna corresponds with that of the In-
terior or Western Clinton, as described by Foerste from the region of 
Dayton, Ohio. 
The lower portion of this formation (4a) is well exposed in the 
vicinity of Gale and two miles further north along Sexton creek, in the 
N. W. y,( of sect. 27, T. 14 S., R. 3 West., where it consists of 46 feet 
of thin bedded, gray limestone, the layers of which are separated by 
narrow chert bands. 
The thickness of the Clinton is variable. It does not exceed 29 feet 
in the exposure south of Thebes, while near Gale, and along Sexton 
creek and in the river bluff two miles east of McClure, the aggregate 
thickness is 75 feet. Where the formation is thinnest it is the lower 
and not the upper layers that are absent. 
DEVONIAN. 
H e~derbergian-The rocks of Helderbergian age in Illinois corre-
spond with the New Scotland forma,tion of New York. They succee~. 
the Clinton after an exceedingly long land interval represented by all 
of the Silurian after the Clinton, and the Coeymans of the Lower 
Devonian.. In New Scotland time the Interior or Mississippian sea was 
much more restricted than during the Clinton. It extended as an 
embayment from the gulf region as far north as Jackson county, Illi-
nois. It spread west to Oklahoma and east as far as southea t 
Tennessee. It was separated by a land barrier from the Atlantic 
embayment( Cumberland basin) which occupied parts of New York, 
Maryland and northeastern Tennessee; and it is probable that the 
Kankakee barrier, as defined by Schuchert, prevented its spreading 
far to the north and northwest. 
The New Scotland formation in Union and Jackson counties has 
an aggregate thickness of more than r6o feet. The lower portion. 
£01· a thickn ess of roo feet, consists of shaly limestone with interbedded ' 
bands of chert. T hi phase . is exposed in the I wer part of Bald 
Rock, four miles outheast of Grand Tower on the Big i\Iudd~· riyer. 
It appears in the east bluff f the Missi sippi river for ome distance 
south from thi s point. It makes up Tower Rock, in the Mi sis ippi 
river chann I, west of · rand T ower, and it i expo cd on the Missouri 
sid o f the ri v r , in the quarry and in the cut made by the Fristn 
railroad ompany, a short di stanc south and west of this rock. ,\t 
th latter 1 oint we re coli c t d lrcptelasllla 1'Ccta , Dallllollclla sub-
cari1lala. L eptae11a rho111 boidalis . L epta.c11isca ad11asrc11s, Jlf cristc/hr 
lac·ll is . . piri(r1· cyc/opt cru s . .. prralllcllosus , . t ro pltcodollla ('ttllrtuli-
fcul, 1/alls i/WIIII ia sp. and l ' ltocops logaui var. 
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The upper 58 feet of the New Scotland formation consists of light 
gray, heavy bedded, coarsely crystalline limestone. This facies is 
exposed in the south end of the Back Bone ridge where a fault brings 
it above the level of the flood plain. It forms the upper part of Bald 
Rock where another fault has raised it to the level of the adjacent 
Chester limestone, of Mississippian age. It occurs in the east bank of 
Clear creek in sections 23 and 24, T. II S., R. 3 West. The beds 
furnished Aspidocrinus scutellaeformis, Anoplotheca concava, Eatonia 
singulm·is, Leptaenisca concava, M egalanter·is condoni, M eristella arcu-
ata?, Oriskania sinuata n. var. , Spirifer concinnus, S. cyclopterus, S. 
macroplewra, S. perlamellosus, Strophcodonta beckii, S. varistriata, 
and var. arata, Strophoella pwnctulifera, Uncim6lus nobilis? and U. 
nucleolata. 
Oriskanian (Clear Creek cherts, Camden cherts)-The Clear 
Creek formation consists of light gray to yellowish colored 
cherts that are usually in thin layers but which in the lower part are 
sometimes three to five feet in thickness. At some points the cherts 
are thoroughly leached and decomposed, and occur as a fine white 
powder that can be dug with a shovel , and is utilized for commercial 
purposes. This formation rests with erosional unconformity upon 
the New Scotland beds at the south end of the Back Bone ridge. Its 
fauna corresponds with that of the Camden cherts in western Ten-
1 
nessee. The beds represent deposits of the Upper Oriskany time, as is 
indicated by the interwedging of the upper chert layers with those 
, of the basal portion of the succeeding Onondaga (see 6a to 6e of 
section). The chert formation has a thickness in Illinois of about 
237 feet. Fossils are somewhat rare in the lower portion but in the 
middle, and especially in the upper, part there is a rich fauna, 
including Michelinia n. sp., Ambocoelia cf. umbonata, Amphigenia 
curta, Anoplia nucleata, Anoplot'heca flabellites, A. fimbriata, Cen-
tronella glansfagea, Chonostrophia reversa, Cyrtina hamiltonensis, 
Eatonia peculiaris, E. cf. whitfieldi, Eodevonaria melonica, Stropheo-
donta perplana, M egalanteris condoni, Oriskania sinuata, n. var., 
Pholidops terminalis, Rhipidomella nntsculosa, Spirifer worthenanus, 
S. duodenarius, S. macrothyris, S . hemicyclus, S. tribulis, S. cf. mur-
,chisoni, Schuchertella pandora, Acidaspis tuberculata, Odontocephalus 
arenarius and Phacops c1·istata. · 
These upper Oriskany beds were deposited near the north end of 
the Mississippian embayment which at this time was even more con-
tracted than during the Helderbergian. The basin was remote from, 
and not connected with, the NewYork-Maryland province (Cumber-
land basin). It covered western Kentucky and Tennessee, ·and lapped 
lover the southeast corner of Missouri and the east side of Arkansas, 
spreading an arm across northern Alabama. 
Onondaga-The sedimentation of the Upper Oriskany time con-~ tinued without a break into the Onondaga or Corniferous. The latter 
period was initiated by disturbances to the westward, in Ozarkia, 
which increased mechanical sedimentation in the Illinois area. These 
resulted for a time in the deposition, along the eastern shore of 
Ozarkia, of layers of sand containing Onondaga fossils alternating 
-8 G S 
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with the return of the Oriskanian limestone conditions. Eventually 
sand deposition prevailed and there was spread over the region th.e 
basal sandstone of the Onondaga formation (7a of section), contain-
ing Michelinia stylopora, Aulacophyllmn sp., Amphigenia wrta, Cen-
tronella glansfagea, M eristella near lentiformis, Rhipidomella muscu-
losa, Spirifer duodenarius, S. nwc?·othyris, Conocardimn ctuteus and 
Odontocephalus arenarius. . 
Early in Onondaga time an elevation in the southern portion of 
Union and in Alexander county put a stop to further deposition in 
that locality, while farther north , in Jackson county, sedimentation 
was uninterrupted. 
At the cut through the Back Bone and at the Bake Oven, a short 
distance north of Grand Tower, there is exposed a continuous section 
of the Onondaga formation showing a thickness of I I 5 feet. The 
beds consist largely of light colored, regularly bedded, ll'!Ore or less 
crystalline limestone which becomes arenaceous in the lower part. 
Fossils are abundant throughout the section. 
The upper layers are marked by Chonetes konickanus, Leptaena 
rhomboidalis, Pentamer ella amta, P. papilionensis, M eristella rostrata, 
Rhynchonella gainesi, Spirifer acwninatus, S. grier·i, S. macra, Stro-
pheodonta patersoni, Conoca·rdi1.tm trigonale and Onychodus sigmoides. 
In the lower part Nucleoc1·inus vernettil-i, Coscinium cribriformis, Cen-
tronella glansfagea, Leptaena rhomboidal is, M eristella barrisi, Pen-
tamerella arata, Spirifer acmninatus, S. dttodenarius, S. nwcrolh')•ris. 
Stropheodonta patersoni, Dalmanites cal~·pso , Odontocephalus aegeria 
and Onychodus sigmoides are common. 
During the Onondaga and the succeedi ng Hamilton ti me the warm 
waters from th e gulf region, with their successive faunas. spread 
towards the northeast across Illinois and Indiana, passing around the 
north end of the Cincinnati axis, and mingled with those of the ' 
eastern embayment in western New York. Such water connections , 
permitted free migra tions within this sea, and explains the close corre-
spondence between the various M iddle Devonian faunas of south-
western Illinois and those of western Ontario and New York. 
Hamilton-Throughout Ham ilton time the Kankakee barri er or 
peninsula , extending from Ozarkia towards the northeast across Illi- · 
nois, was largely effective in preventi ng the waters of the Interior 
or Miss issippian sea from uniting with those of the orthwrstcrn ' 
or Dakotan basi n towards the northwest. As a result of this epara- ' 
tion the deposits and the faunas of H amilton time, in Illinois, belong · 
to two distinct provinces. The phase of the Hamilton in the vicinity 
of Rock ISland , and in J ersey and Ca lhoun coun ti s, belongs to the 
Northwestern or Dakotan prov in ce : while that of the southwe. t Illi-
nois belongs to the New York province. 
The New York fauna l phase of the Hami lt n is well developed in 
the south part of Un ion county, in the north half o f sect. 34, T. I:) S., 
R. 2 West, and further no rth in the N. E . 34 o f sect. 34, T. Il ., 
R . 2 West. The formation is also r pre cnt d by the upper beds ncar 
the north encl of Bark Bone ridg . in Jackson county. 
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At the first mentioned exposure there is at the base of the H amilton 
28 feet of yellowish-blue shale which contains Leiorhynchus limitare, 
both the character of the sediment and the fossils reminding decidedly 
of the Marcellus shale of New York. This shale rests unconformably 
(erosional) upon the basal sandstone member ( 7a) of the Onondaga. 
It is succeeded by a few feet of limestone which, in places, is much 
leached and very fossiliferous . Athyris spiriferoides, Delthyris sculp-
tilis, Rhipidomella penelope, S pirifer granulosus and Stropheodonta 
concava being very common. At points further north the lower beds 
of the Hamilton consist of dark colored, impure limestone which 
succeeds the Onondaga without any apparent break. The characteris-
tic fossils of these layers are Microcyclus discus, Athyris vittata, 
Eunella attenuata, Spirifer fornacula, Conocardium cuneus and Ony-
chodus sigmoides. 
The middle portion of the Hamilton limestone is dark colored and 
evenly bedded, and contains Ambocoelia umbonata, Chonetes yandel-
lanus, C. pusillus, Cranaena romingeri, Parazyga hirsuta, Pholidops 
oblata and Spirefer pennatus. Above this horizon occurs about 25 feet 
of yellowish-brown, impure siliceous limestone with few fossils . Near 
the top of the formation occurs a few feet of hard, gray limestone 
containing Chonetes coronatus, Rhipidomella van~txemi, S pirifer -audac-
ulus, S . pennatus, Tropidoleptus carinatus and Vitulma pustulosa. 
Upper Devonian-During Upper Devonian time the Mississippian 
sea continued to expand, spreading the materials of this formation 
more widely than those of the preceding. In the N. E. ~ of section 
34, T . II S., R. 2 West, the lower deposits of the Upper Devonian 
are comfortable upon the Hamilton. There is here exposed a thick-
ness of 33 feet of yellowish-brown (black where unweathered), silice-
ous, shaly limestone, cherty near the top, and marked by Leiorhynchus 
globuliformis, L. mesacostalis, Reticularia laevis and Spirifer pennatus. 
,At other points this cherty phase is succeeded by so or more feet of 
greenish to black, almost barren shales. These siliceous and dark 
colored shales are probably the equivalent of the calico rock, a mottled 
and leached, siliceous shale, present further south in Union and Alex-
ander counties. They doubtless correspond with the Chattanooga 
'.blacK shale, Ohio black shale, New Albany black shale, and the Lower 
I Portage beds of other states. 
CONCLUSION. 
The present studies have shown that the pre-Mississippian beds 
have a much wider distribution in southwestern Illinois than was 
'formerly supposed. They have distinguished the presence of a bed 
of blue, fossiliferous shale (2b of section ) containing the Cyclo-
cystoides and Phylloporina fauna, immediately overlying the Thebes 
>andstone and shale horizon . They have demonstrated the presence, 
in this region, of Silurian beds corresponding with the Clin ton forma-
tion in Ohio. They have shown that the massive, crystalline lime-
;tone underlying the Clear Creek cherts in Jackson and Union coun-
ties, belongs to the New Scotland formation of the Helderbergian. 
They have demonstrated the Upper Oriskany age of the Clear Creek 
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cherts. They have disclosed the absence of the greater portion of the 
Onondaga formation in Alxander county and in the southern portion 
of Union; and they have shown that the Hamilton formation, in 
Union county, continues upward without a break into the Lower Port-
age beds of the Upper Devonian. 
NOTES ON THE SHOAL CREEK LIMESTONE. 
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Summary . . ........ ..•.. ....•... .•.••.. ..• •..• , . . •...••.• : • • • • • • • • • • • • • • 125 
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INTRODUCTION. 
A fundamental problem in the investigation of the coal fields of 
Illinois is the correct correlation of the productive veins. Sixteen 
different coal seams were recognized by the old geological survey, 
and were grouped in two divisions, the "Upper" coal measures, includ-
ing the thin and unproductive coals, and the "Lower" coal measures, 
containing the thick and productive seams. A limestone formation 
supposed to be more or less continuous throughout the coal measure 
area of the State, and commonly called Carlinville or Shoal Creek 
limestone, was believed to mark the plane separating these two divis-
ions. During the past season, several weeks were devoted by the 
writer to an attempt to trace the outcrops of this limestone in the 
southwest part of the State. 
EARLIER INVESTIGATIONS. 
This limestone formation has been known under various names. 
In Illinois, Indiana and Kentucky, no less than six different local 
names have been applied to limestones, all of which are probably to 
be referred to this one horizon. The names Curlew, Shoal Creek, 
Carthage ( ?), Carlinville, New Haven and Somerville limestones are 
all believed to be synonomous for localities described in this State. 
Observations have not yet been carried far enough to make this quite 
certain. 
The earliest observations on the limestone under consideration were 
made by Owen, in Kentucky. The Carthage limestone was noted in 
Union county, Kentucky, "one mile below Uniontown."* Its strati-
graphic position in the Kentucky section t is between the Kentucky 
coals numbers 17 and r8. It is described as having a thickness of 
· seven feet. 
The Kentucky and Indiana coal fields were studied earlier · than 
the Illinois field , and attempts were made in these early reports to 
correlate all of the coal horizons with those of the Pennsylvania fields, 
whose sections were better known. The fir t attempt at correlation 
of this kind was made by wen in his report on the Kentucky coal 
measures,l where the relation of the urlcw sand tone and limestone 
•t<cot~lolcy Clool . !-;urv., vol. J. ll . GO, 1856. 
tl{f•IH.Uclcy Ot•ol. Sur\',, \'01. a, JL JH , 1857. 
IKcntueky Ot>ol. Surv., >' 01. 3. Pl' · la-28. 1867; vol. 4. p. 3H7. lti67. 
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was shown graphically, the limestone occurring beneath a heavy ledge 
of sandstone and above a thick conglomerate, the Curlew sandstone 
being considered the equivalent of the Mahoning sandstone of Penn-
sylvania. 
Lesquereux in his Report on the Distribution of Geological Strata in 
the Coal Measures of Indiana* discusses the possible occurrence of 
the Curlew limestone in a section at Rockport, Spencer county, Indiana. 
It is doubtful, however, if the limestone in this section is the equiva-
lent of the Curlew limestone of Kentucky, since no thickness equivalent 
to that given in the section has ever been noted at other nearby localities. 
In Illinois the earlier investigators aimed to correlate the sections of 
the coal measures with the Kentucky and Indiana sections. Lesquereux 
was no doubt the first one to record the extensive development of this 
limestone formation in Illinois, the Curlew limestone being noted in a 
section at Shawneetown in his report on the coal fields of Illinois. 
H e regarded this bed at Shawneetown as identical with the limestone 
in a section near Hollaway, in Henderson county, in Kentucky. In 
the same report the author mentions the following localities where 
the Curlew limestone was observed, "on the Kaskaskia river, two 
miles south of the town of Carlyle" and "at Joloffs old mill site, ten 
miles south of Car!yle.""t In Macoupin county the Curlew limestone 
was observed in the vincinity of Carlinville.! 
There seems to be an error on the part of Lesquereux in the correla-
tion of this limestone. In Kentucky his so-called Curlew limestone is 
not identical with Owen's Carthage limestone. The Carthage lime-
stone occurs some 940 feet higher up in the "Connected Section of 
Upper and Lower Coal Measures of Kentucky."§ In Macoupin and 
Clinton counties, Illinois, the Curlew limestone is the equivalent of 
the Carthage limestone. 
In his report on the Geology of Washington, Clinton and Jefferson 
counties,!! Englemann characterizes quite fully the limestone as it is 
developed in these counties and calls it the Shoal Creek limestone, 
apparently because of its excellent exposures along this creek in Clinton 
county. In describing the Geology of Gallatin county,'J Cox identified 
limestone near New H aven with "Owens Carthage limestone," and 
in a report on the Geology of Bond county,** Broadhead identified 
the limestone occurring along Locust Fork creek as the Shoal Creek 
limestone. · 
In a detailed generalized section of the coal measures of Illinoisft 
constructed by Worthen, the Shoal creek limestone was placed between 
coals number 9 and 10. Both the lithological and paleontological 
characters were briefly described and typical localities at which the 
formation is best exposed enumerated. In LaSalle countytl the same 
author referred a limestone, number 3 in his section, of the river 
bluff in the neighborhood of Peru, to the Carlinville limestone. 
*Indiana Geol Reconn. Report 1859-60, p. 310, 1862 . 
till. Geol. Surv . . vol. 1, p. 222, 1866. 
till. Geol. Surv., vol. 1, p. 227, 1866. 
§Kentucky Geol. Surv. vol. 3. pp. 18-23, 1857 . 
m:: g~g1 _ ~~~~ .. ~~~~: ~: gp2g81ui·l61 . 175. 220; 1868 . 
**Ill Geol. Surv .. vol. 6. pp. 129 and 133, 1875 . 
ttlll. Geol. Surv., vol. 6, p. 3, 1875, 
l!Ill . Geol. Surv., vol. 7, pp . 17 and 18. 1863 . 
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The name Somerville has been used more recently by Fuller and 
Clapp in the "Patoka Folio"* for a limestone which is probably the 
equivalent of the Shoal Creek limestone. 
KNOWN DISTRIBUTION. 
The most. northern point at which a possible equivalent of the Shoal 
Creek limestone has been observed is at LaSalle. From this point its 
outcrops have been traced to the southeast, passing into Indiana a little 
north of the point where the Wabash river enters the State, and to 
the southwest, reaching their westernmost point at Carlinville in 
Macoupin county. From here they are found in a belt extending 
southeastward, reaching their most southern extension in Saline 
county. A few more localities are known in Gallatin and White 
counties. 
These are approximately the boundaries of the Shoal Creek lime-
stone as mapped by the former survey. I n the detailed mapping now 
in progress some minor deviations from this outline will no doubt be 
found . Within these boundaries the limestone when present lies at 
some distance below the surface, ranging from less than IOO down 
to 700 feet. Exposures are limited to the bordering belt and are 
rarely met with, owing to the drift cover. 
DESCRIPTION OF EXPOSURES. 
The data collected in Macoupin, Madison, Bond, Clinton and Wash-
ington counties, can best be presented in the form of a descriptive list 
of the localities where the rock was noted. (See map, plate 4.) 
Macoupin county-1. The most northern exposure observed is located on 
the Walker farm in Macoupin creek in the northeast quarter of section 35, 
T. 10 N., R. VII W., where the following section was noted: 
Feet. 
3. A chocolate colored, coarse grained limestone, in beds, one half to 
six inches in thickness. This limestone bas a fauna abounding iu 
Producti and Belle ropbon s. In examining the fossils the following 
were identified: Productus !ongispinus, Productus punctatus, Pro-
ductus cora, Prodnctus nebraskensi.s, Productus semi reticu latus, 
Bellerophon monttortanus, B cllerophon percarinatus, B ellerophon 
meekanus, A.viculopecten occidentale, Strapa•·ollns st~bquadrata, 
Chonetes vario!ata, Orthoceras rusllense, Derbya crassa, Spir·ifer 
cameratus. Lophopllyllurn 1J1'0lifenL?n. Seminula m·gentea. Spiri-
(erina kentuckiensis, Myalina, sp. und., Mm·chisonia, sp. und ..... 3'h 
2. Grayish colored shales.. .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. . .. .. .. .. 10 
1. A very bard, bluish gray limestone, occurring iu seams varying from 
3, 8 to 12 inches in thickness. On weathering the limestone turns 
brown, contain ing such fossils as Seminula m·gentea, R eticularia 
perplexa, Productus longispinus, Jius tedia nwrmoni, Pugnax uta, 
flicla.~ma boivedens, A.mbocelia planoconvexa, Spi1'ifer k entuck-
if'lu;i.~J . , . . . . . . . . . . . . . . . . . . . ............... . ...... . 
2. T!Piwt>PII lhrPe and n. half and fou r miles west of the last locality, on 
ll ~rrlnl';lnn crPPI< In lhc no•·thwest quarter of section 31, T. 9 N .. R. VII W., 
tllf' snml' lim stone as number one or locality number one wns observ d. Its 
th!rlo1r"s 1H :thont r. fre t, nnd on fr~sh ex posure has a bluish gmy color, llut 
•11 !-\. f1 S. r:,·ol. At.lu~ ut till' 11, s .. l"u.t.nlm F'ulln, No. 105. 1004. 
::;tale C] eo logical ::;tu·ve.y,. Bullet in Xo. 8. Pl. 4. 
~lnp s howing di s tributi on of ~hoal Creek Limes tone. 
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on weathering it turns brown. The beds vary in th ickness from 6, 12 to 18 
Inches. Fossils are rather few in number and t he most conspicuous form 
being a gasteropod, apparently a Naticopsis, which is associated with Spirifer 
cameratus, Reticularia perplexa. Seminula ar genea, L ophophyllum pro-
liferum, and an undetermined pelycypod. 
3. On the east side of Spanish Needles creek, in the southwest corner of 
the northwest quarter section 21, T 9 N. , R. VII W., t he following section 
was observed: 
Feet. 
2. A bluish gray limestone very hard, in beds 9, 12 and 18 inches in 
thickness, breaking into very irregular splintery pieces. It weathers 
to brown .. . . .. . .. . .. . .. . . . . .. . . . . .. . . 7 
1. Grayish shale with some bituminous partings . 3-4 
4. In a small tributary to Spanish Needles cr eek, in the northwest quarter 
of section 28, T. 9 N., R. VII W., limestone and shale was observed in the 
same relation as in locality number three. 
The Shoal Creek limestone can be traced along the greater part of Cahokia 
creek from its headwaters in section 36, '11. 8 N., R. VII W., to section 25, 
T. 7 N., R. VII W. 
5. Along the Cahokia creek east of Mount Glare, close to the center of 
section 36, T. 8 N., R. VII W., the following section appear s: 
Feet. Inches 
4. Dark gray colored limestone, in beds varying from 6 to 18 in-
ches in thickness, on weathering turning brown. This lime-
stone assumes a pebbly appearance on weathering, an d this 
is due to the unequal hardness of the different par ts of the 
rock. The following fossils were observed : R et icularia per-
plexa, Spiri(er cameratus, pugnax uta, H ustedia mormoni, 
Seminula argentea, Lophophyllum proliferum, Prod1wtus 
longispinus, anod an undetermined gasteropod .. . ... . ..... . . 6-7 
3. Dark shale.. . ..... . ....... . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 1 
2. Coaly seam........ .. . 1 10 
1. Dark colored shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
6. Further south along the same creek in the southeast quarter of section 
12, T. 7 N., R. VII ·w., the same limestone was observed with a thickness 
approximately 7 feet. 
7. In the northeast quarter of section 13, same township and range, along 
the same creek, limestone overlies a shale as below: 
Feet. 
2. Grayish colored limestone, wit h an abundance of the corals Lopho-
phyllum proliferum and Campophyllum torquium .. 
1. Grayish colored shale. . . . . . . . . . . . . . . ...................... . 
8. Another locality is on a small t ributary to Cahokia creek In the north-
east quarter of section 19; in the nor thwest quarter of section 20, and in the 
south half of section 17, T. 7 N., R. VI W. The thickness of the limestone 
Is about 5'h feet, dark gray in color , occurring in beds 6 and 12 inches in 
thickness. On weathering the limestone assumes a brown color. A few 
fossils were noted, especially a gasteropod, which has been observed fre· 
quently in other places besides Productus longispinus, Reticularia perplexa 
and Seminula argentea. 
9. About one and a half mile west of Staunton, along the creek running 
north and south t hrough the center of sections 24, 25 and 26, T. 7 N., R. VII 
N., limestone is fairly well exposed. In the southwest quarter of section 30, 
T. 7 N. , R. VI W., a quarry has been worl<ed in this limestone, and the follow-
ing relations were observed : 
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· Feet. l 
4. Worthen's chocolate colored limestone. A very coarse-grained lime-
stone, in places resembling a calcareous sandstone. It varies in 
color from yellow to brown. On weathering this rock bas become 
very porous and readily disintegrates. It contains numerous fos-
sils, such as different Producti and a number of Be!lerophons. On 
account of the extensive weathering that the rock has sul!ered, the 
fossils are usually poorly .preserved . ... ........... ............... 3-4 
3. Grayish blue shale without fossils ................................. 15 
2. A bluish gray colored limestone, in seams varying in thickness from 
9, 12, 18 and 24 inches. On weathering the limestone turns brown. 6¥., 
1. A grayish colored shale. A small seam about 3 inches In thickness 
i=ediately underneath the Shoal Creek limestone was very fossil-
iferous, containing a great number of Chonetes .......... ........ • 4 
Madison county-10. The most conspicuous exposure of the Shoal Creek 
limestone observed in this county is to be found near the village of Saline, 
on A. J. Cr,aft's place, in the northwest quarter of section 4, T. 4 N., R. V W., 
on Silver creek. The following section was noted in quarry operated by 
Mr. Craft: 
Feet. 
4. Light colored shale calcareous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2'h 
3. Dark gray limestone, rather fine-grained , tough and breaking into 
small irregular splinters. Containing fossils such as Seminula 
argentea, Pugna:c uta, Produotas longispinus, Spiri(er oameratus 
and Naticopsis altonensis .......... ........ . . ..... ... ; .......... 4'h 
2. A small seam of dark colored shale that contains a rathei' large num-
ber of fossils, especially a Chonetes, Derbya crassa and Prod1tetus 
longispinus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
1. A black slate, very stiff and with a great number of joints, containing 
no fossils. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2'.4 
11. In the creek near the south line of the soutbeast. quarter of section 31, 
T. 3 N., R. V W., near by to the north the rock was formerly quarried. 
12. A little to the west of the Buckeye school bouse in section 20, T. 3 N., 
R. v w. 
13. In the bed of the main creek near the north line of the northeast 
quarter of section 19 the limestone is exposed for a distance of 10 rods or 
more. In a ravine joining this creek from the south in the northwest quarter ' 
of the same section it also appears in a face 6 feet high. 
14. In the bed of the main creek, some rods northwest of the center or 
the northwest quarter of section 1, T. 3 N., R. VI W., were broken block.& 
somewhat disturbed. 
15. About two miles north and one mile west of Highland the limestone . 
Is exposed in a creek. It here overlies a black carbonaceous slate. 
Bond county.-16. East of the center of section 33, T. 4 N., R. IV W. 
undisturbed ledges of limestone overlie some black slate. under which Is a 
two inch seam of impure coal. The ledges appear in the north bank or • 
the main creek running from west to east through the section. Disturbed 
blocks of the limestone appear further up in the creel,, 
17. In the southwest corner of section 34, T. 4 N., R. IV W, lhe lower 
ledges of the limes tone form the bed in the creelc running north for a dis-
tance of some 150 yards. The overlying sandy shales were seen in the wagon 
road to the sou th. Slabs of black slate in the rubble Indicate other exposures 
further up the creel<. In the hanlc of the creelc near the bridge in the renter 
of the sou thwest quarter of section 35, T. 4 N., R. VI W, the limestone shows 
In ledges of considerable thi clmess. 
Clinton oom1 ty.-In the ravine running from west to east through the 
center of tl1 e south. half of sections 2. T. 3 N .. R. IV w . the Ilmeston np-
P a ra In severa l plnces, th e g1·eatest lhlclmess noted is four feet. About two 
r~el or the und rl y!ng black s LII'f s lale was al so s en , but no coni. 
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19. The same rock occurs again in the ravine running east through t he 
northeast quarter of section ll,T. 3 N., R. IV W. In the west bank of Shoal 
creek at the ford near the east quarter post of the section shreds of t he 
limestone were seen under the drift and overlying some 24 feet of sandy 
bluish shales, which has several bands or layers with concretion of Iron 
carbonate. These are mostly flattened bodies about two inches and four 
Inches wide. 
20. Near the center of the north half of section 14, T . 3 N., R. IV W , in 
the south bank of the creek which runs east, t he following section wa s noted : 
i 6. Limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
' 5. Three layers of limestone measuring respectively 2, 
inches in descending order . . . . . . . . . .. 
3. Seam of clay ... .. ....................... . 
2. Limestone . . . . . . . . . . . . . ..... . .. . ......... . 
1. Limestone in slabs apparently slightly displaced . 
and 4 
Ft. In. 
2 
The ledges at this place have a notable dip to the east which was estimated 
at no less than two feet in one hundred. The lower three feet of the rock 
exhibits the habit noted elsewhere of developing parting seams at intervals 
of about three inches. The rock has been quarried in a ravine some sixteen 
rods to the northwest of this exposure. 
21. Near the east line of section 23, T. 3 N., R. IV W, the limestone 
was noted in the south bank of Shoal creek, where this crosses the east line 
ot the section about one-third of a mile north of t he northeast corner of the 
section. It lies at an elevation of about ten feet above the bottom of the 
creek. · 
22. In the north half of the northeast quarter of section 27, T . 3 N., R. 
IV W ., the bed of the creek running east exposes the limestone for a dis-
tance of several rods. There is a thickness of about five feet. The weather-
' ing has brought out the quite uniform three-inch layers in the ledges, es-
1 pecially in the upper ones. The upper surfaces of these layers present a 
l
knotty appearance due to numerous irregular elevations of an inch or more, 
from six inches to a foot wide. 
23. One-fourth of a mile north of the center of section 26, T. 3 N., R. IV W ., 
two feet of limestone was again noted in t he same creek as above. 
24. In the north bank of the creek in the northeast corner of section 34, 
'T. 3 N., R. IV W., the Ti=erman quarry is located and this limestone has 
'been quite extensively worked. The section is as follows : 
I Ft. In. 
6. Limestone in three ledges measuring respectively from above 
downward 8, 12 and 12 inches. The following fossils were 
noted: Aviculopecten occidentale, Seminula argentea and a 
Productus . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 2 
5. Limestone in two ledges, upper 8 inches, lower 12 inches. . 1 
14. Dark clay shale . . . . . . . . . . . . . . . . . . . . . . . . . .............. . 
~ ~: ~~~e;t~~eiu"d~~t~d -~h~le" ~itii -~ryst~i~. ~f -~~~~~~t~.::: ........ . 
•1. Bluish gray sandy limestone weathering brown disposed to ex-
hibit on weathering bedding seams about two and one-half 
inches apart . .. ..... .... . ............. . .. . .. . 
25. Half a mile further south, in a ravine which joins this creek from 
,the south, this rock has been quarried for a lime kiln. It is seen to overlie 
a black slate. This is in section 35 same township and range. 
' 26. At the old mill site on the west bank of Shoal creek in the southeas t 
quarter of section 11, T. 2 S., R. IV W., the following section was noted 
above the water during a rise in the creelc 
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Ft. In. 
7. Limestone in one strong ledge . . . . . . . . . . . . . . . . . . . . . . 2 
6. Blue clay shale . . . . . . . . . . . . .•.. . ........ . 
5. Limestone . . . .. .. . .. .. . ..... . 
4. Blue shale . . . . . . . . . . . . . . . . . .......................... . 
3'. Limestone with alternating clayey layers ... .... ...... ........ . 
2. Blue clay shale .. ....... ............. .... ............ ..... . . . 
1. Limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Almost the entire outcrop shows seams from one-half to three inches apart. 
These always run in irregular curves up and down corresponding to in· 
equalities on the surface of the slabs into which much of the rock is broken. 
A syringoporoid coral was noted in profusion in a block in the masonry of 
the old dam. 
27. Near the southwest corner of section 13, T. 2 N., R. IV W., several 
feet of the limestone a re to be seen in the bed of the creek near the wagon 
bridge close to the Breese pumping station. 
28. One-fifth of a mile west of the northeast corner of section 8, T. 2 N., 
R. V W., Knaus quarry is located. The section shown in the quarry is as 
below: 
Ft. In. 
5. Marly soft shale or clay with many fossils............... . .. ... 8 
4. Limestone in three subequal ledges separated by marly and fossil-
iferous clay partings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
3. Dark shale . . . . . . . . . . . . . . . ................................. . 
2. Bluish gray compact limestone .......... . : ................... . 
1. Bluish gray shale .. . .. . .... . ........ ..... ...... .. .... ; ...... . 
29. In the west bank of Sugar creek in the southeast quarter of section 
34, T . 2 N., R. V W., large blocks of limestone were seen in several places, 
and a short distance to th:e west, limestone has been blasted out of a well 
under some forty feet of drift. 
31. In the bed of the creek running east and west through the north halt 
of the northeast quarter of section 27, T. 2 N., R. V W. 
32. A quarry has been worked on a small soale in a ravine south of the 
B. & 0. S.-W. r ailroad near the west line of section 22, T. 2 N., R. V W . 
33. Quarries have been worlced on both sides of the main creelt near the 
center of section 21, T . 2N., R. V W . 
34. Large loose blocks of the Shoal creek limestone lie in the bed of the 
creek a little east of the center of the south line of section 17, T . 3 N. R. 
IVW. 
35. North of the wagon bridge over the main creek near the center 
of the northwest quarter of section 9, T . 2 N., R. V W., the rock was also 
noted. 
36. Southwest of Qarlyle about two miles and a half, in the northeast 
quarter of section 35, on Stone Quarry creek, a quarry has been operated 
where the following section was observed : 
Ft. In. 
4. A grayish colored limestone, weathering brown, in seams 3 and 
12 inches in thickness, containing a great number of crinoid 
stems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 4 
3. Dark colored shale with crinoid stems and De-rbya crassa..... 12 
2. Shoal creek limestone, gray color, ver y hard and brealting up !uta 
Irregular splinters, in beds 6 and 18 inches thick, with a great 
abundance of Prod.1tctus longispinu.s between bedding planes 6 
1. A very blacl< slate, to bottom of creek . . . . . . . . . . . . . . . . . . . . . . . 3 
In the northwest quart~r of secl!on 35 in the same township and range 
limestone similar to 1111mher 4 of Ia a lily 36 was observed. Fossils nl"' 
more abundant and a J':1"0nt number of a Ohonete.• and a Prod.11rlus wcno 
noted. Tho l!mestonc Is more snndy and a great number or !mbedrled fini1CS 
or mica w0ro observr<l. The total thickness amounted to about three feet. 
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37. In a ravine north of the cemetery north of Carlyle in section 18, 
T. 2 N., R. II W., a limestone similar to the above is observed with a thick-
ness about four feet. The limestone is greatly weather ed and showed the 
sandy appearance and contains flakes of mica. Fossils a re rat her abundant. 
Washington county.-About one mile north of Nashville along the west 
side of the creek in the northwest quarter of the section 13, T. 2 S., R. III 
w., limestone has been quarried. It is approximately four and a half feet 
In thickness, bluish gray in color, very· hard and containing Reticularia per-
plexa, P r oductus longispi nus, Semi nu la argentea, and an undetermined 
gasteropod. Beneath the limestone, a grayish colored shale was observed 
about one foot in thickness containing many fossils such as a Chonetes, 
Derbya crassa and Productus longispi nus. 
39. A similar limestone has been quarried about two miles west of Nash-
ville in section 22, T. 2 S., R . III W. 
40. Along Beaucoup creek quarries have been worked in the Shoal creek 
limestone. On Mr. Merkles' place in the southwest quarter of section 34, 
T. 2 S., R. II W., the following section w;as noted: 
1. Bluish gray colored limestone. Ver y ha rd, breaking into irregu-
lar pieces and weathering brown. The following fossils were 
observed: Productus longispinu s, Spi r ifer cameratus, Pugnax 
uta, Reticularia perplexa, Seminula argent ea and an unde-
termined gasteropod . . . . . . . . . . . . . .. .. ..... .. . ...... . . .. . . . 
2. A very black slate to bottom of creek .. . . ... . . ...... . ... . . . .. . 
F t. In. 
In digging a well at Mr. Wm. Merkles' place it was observed that this 
slate had a thickness of four feet, below which a gray shale or "soapstone" 
some 25 feet in thickness is reported. 
41. This same limestone was observed in the northeast quarter of section 
34, T. 2 S., R. II W., and . also !along the creek crossing t he east and west 
highway between section 23 and 26 same township and range. 
SUMMARY. 
In the exposures that have been described, the fo llowing succession 
appears above and below the Shoal Creek limestone 
5. Chocolate colored limestone, 4 feet. 
4. Gray shales, 15 feet. 
3. Shoal creek limestone, 7 feet. 
2. Gray shales, 4 feet. 
1. Black slate, 6 inches to 4 feet . 
The topmost limestone (number 5) is coarse g rained and brown in 
color. In some places it has the appearance of a sandstone, containing 
some quartz sand and flakes of' mica. Fossils are numerous, but in 
most cases poorly preserved on account of its rapid disintegration on 
weather ing. 
The grayish colored shales (number 4) vary in different localities 
in both color and texture. Occasionally they. contain bituminous 
partings. No fossils have been observed in their upper portion, but 
a few have been noted in the shale resting on the Shoal Creek limestone. 
The Shoal Creek limestone (number 3) is generally bluish gray, com-
pact, close textured, and very hard, breaking into irregular spl intery 
pieces. On weathering it assumes a rusty color. It averages about 
seven feet in thickness. There are two features that are characteristic 
of this limestone, one a blotchy appearance, and another its tendency 
to weather into seams two and one-half or three inches in thickness. 
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I t is interesting to note the relative abundance of the fossils in the 
Shoal Creek limestone. T he fau na of th is limestone excluding the 
shaly partings occurring between the different beds, is quite limited in 
form s. Only four fossils are abundant: Productus longispinus, Reti-
cularia perplexa, Seminula argentea and a gasteropod, probably Nati-
copsis altonensis, usually found in the upper foot of this limestone in 
a poor sta,te of preservation. Associated with these one occasionally 
finds Httstedia mormoni and Pugnax uta. 
On comparing the fauna of number 5 of the above section, with that 
of the Shoal Creek limestone, one is impressed with the difference 
between the two. There are present in the upper rock an abundance 
of Producti such as P. longispinus, P. punctatus, P. cora, P. nebras-
kensis, P. semireticulatus, and Bellerophon Meekanus, and with these 
are a number of Chonetes variolata and Spirifer cameratus. 
The grayish colored shales (number 2) varies in thickness from one 
to four feet. Fossils have been found in the upper three or four inches 
which lie in contact with the limestone. There is usually found a 
great abundance of Chonetes mesoloba and Derbya crassa. 
The black slate (number r ) is cut up by joints which are usually 
five or six inches apart, and breaks readily into thin pieces along the 
lamination planes. A nother peculiarity of this slate is that it contains 
some grayish white traversions resembling fucoid markings. (Plate 5.) 
These run parallel with the bedding planes and are from an eighth to 
more than half an inch in breadth and run variously in straight and 
sinuous courses through the slate. Their forms suggest that these 
may be tracks of animals which inhabited the mud which formed the 
slate. 
There are a number of small stone quarries throughout this area, 
although none are worked on a large scale. No building stone is 
exported, and such quarries as these, merely supply the local demand 
for building stone and in one place for road material. 
State Geological Survey. Bull. :-lo. 8. Pl. 5. 
Fucc iclal markings in black slate associated with the Shoa l Cr eek limestone. 
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INTRODUCTION. 
Both Portland and natural cement are manufactured in the vicinity 
of LaSalle, Illinois. The deposite used for making natural cement is 
the Lower Magnesian limestone; the LaSalle limestone, and in som~ 
cases a carbonaceous shale immediately underlying it, are used in the 
manufacture of Portland cement. 
Natural cement materials- A single deposit, containing within itself 
the necessary chemical ingredients in such proportions as to afford a 
natural mixture suitable for a good hydraulic cement, while less eager!)' 
sought after since the enormous and rapid growth of the Portland 
cement industry, is still of considerable economic interest. Further-
more, the Utica cement companies, some of which have operated in the 
locality nearly one-half a century, enjoyed a considerable local repu-
tation in this and neighboring states previous to any large pro-
duction of Portland cement in this country. There still continues to 
be a sufficient demand for this cement to warrant the two existing 
companies manufacturing 1500 to 2000 barrels a day. With the added 
interest that this is the single locality in the State where natural hy-
draulic cement is made, we have sufficient reason for devoting some at-
tention to the character and extent of the deposits at this place. 
The Lower Magnesian limestone outcrops in a one hundred-foot clift 
forming the north bluff of the Illinois river for a distance of about 
two miles from a point on the west called Split Rock, one mile and a 
half east of LaSalle, to a point on the east within one-half mile of the 
town of Utica. (See plate 6.) Likewise it underlies the 
flood-plain of the Illinois river to the south of the cliff, and 
is found at the base of the bluff on the south side of the river. About 
midway along the cliff is the gorge of Pecumsaugum creek. Up this 
gorge the limestone continues for nearly a mile, where it ends abruptly. 
The upper surface of this limestone is an erosion surface, not a bedding· 
plane surface, so that an unconformity exists between it and over-
lying strata, and the extent of its outcrop is everywhere determined 
by the slope of this eroded surface. 
This limestone is the oldest geological formation in the State, lying 
at the base of the Ordovician se ries or at th top of the Cambrian. 
Exclusive of less extensive outcrops in Ogle and one in alhoun 
county, thi i its only occu rrence in1 the tate. A in all the other 
cases where it is found , it is here brought to the urface by struc-
tural deformation , in this case the LaSall anticline. The a.xis of thil 
anticline xt nd from 'Vi con in s uthcast through the neighborhood 
State Geological Survey. 
~ Portland Cement Rock 
.& Portland Cement Plant 
Bull. No. 8. Pl. 6. 
- 5 Mi l E5 
~ Natura l Ce m e nt Rock 
~ Natura iCe m e ntPi a nt 
Map showing distribution of cement plants and materials nra r LoSa: le. 
Portland plants. 
1. German-American Portland Cement Co. 
2. Chicago Portland Cement Co. 
3. Marquette Portland Cement Co. 
Natural cement. 
1. Illinois H:vdrauttc Cement Mfg. Co. 
2. Utica Hydraultc Cement Co. 
3. Hydraulic <'ement (plant not in opera tion .) 
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of Freeport, is to be observed between Oregon and Dixon, where it 
brings to the surface the Trenton limestone, to be used by the Sandusky 
Portland Cement Company of Dixon as a source of cement material, 
and passes just east of LaSalle, continuing across the Illinois river in 
the direction of the Illinois field. It is usually a "simple low arch or 
anticlinal swell," but in this locality the western limb of the anticline is 
much shorter and has a stronger dip to the west, so that within the one-
half mile lying west of the Lower Magnesian limestone, 400 feet of coal 
measure strata and 75 to roo feet of St. Peters sandstone are brought 
to the surface, dipping west at angles varying from 30 degrees in the 
case of the sandstone to 5 degrees or ro degrees in the case of the coal 
measures. The dipping beds of St. Peters sandstone lie in unconform-
ity upon the sloping irregular surface of the Lower Magnesian lime-
stone, and so cut across the nearly horizontal beds of the limestone. 
The strata of the limestone seem not to have been affected along the 
same axis of folding as the overlying formation, but dip rather uni-
formly in three directions, east, west al).d south, from a point near the 
mouth of Pecumsaugum creek. The upper surface attains its height 
further west or near the main axis of folding, and is relatively flat 
or slightly sloping toward the east at the point of maximum uplift of 
the formation. Thus, the center of deformation of the limestone, which 
seems to form the core of the anticline, lies on the east side of the main 
axis of folding. 
The beds of natural cement material are of course affected by the 
deformation. The lowest bed of the Lower Magnesium strata is ex-
posed near the Pecumsaugum gorge. This is the site of an old cement 
plant recently abandoned to other uses. Here the two beds of natural 
cement deposits are both above ground. The lower bed occurs at the 
base of the cliff, and the upper one about 20 feet above. Each of these 
beds is from six to eight feet in thickness. These beds dip toward the 
east at such a rate that one mile farther east at the Illinois Hydraulic 
Cement Manufacturing Company's plant the upper level is about 4 feet 
above the base of the cliff, and the low:er mine is IS to 20 feet below. 
Here the lower horizon is said to be 12 or 14 feet in thickness. The up-
per bed continues to be from 6 to 8 feet thick. Still farther east and 
. a little south, the Utica Hydraulic Cement Co. quarry the upper hori-
zon out of the floo.r of the valley, and the lower level is reached by a 
vertical shaft. 
The structural irregularities affect th e. methods of mining, but not 
the character of the deposit, which remains relatively constant through-
out the district. The limestone is a fine grained silicious to argillaceous 
limestone, light gray to buff in color, having an irl'egular laminated 
appearance due to the alternation of thin hard and soft layers. The 
rock weathers to a rather smooth surface and is quite soft. 
There is no distinguishing characteristic to separate the productive 
horizons from the non-productive. The determination is largely a 
matter of chemical analysis and experimental testing. Analyses of the 
rock used by the Illinois Hydraulic Cement Mfg. Co. show the follow-
ing percentages of ingredients: 
-9 G S 
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A.i'\'ALYSES OF THE UTICA NATURAL CEMENT ROCK. 
Silica ...... ... ... . . ... .... 29.84 27.70 26.4.6 11.89 27.60 16.02 1(, 42 
Iron .... 1.52 1.11 1.36 1. 35 .80 8.20 11.31 
Alumina. ... .. ..... . .. ... 3.36 2.33 3.39 11 .61 10.60 
''' 25:40 '26:i2 Lime ...... 30 . 17 29 .91 30.30 29.61 33 .01 
Magnesia . . ....... 20 .69 20.01 20.81 20 .38 17 . 26 12.60 9.82 
Volatile matter .. 10 . 24 16.03 13 .38 .. 38 .51 38 .70 
- - ------------
95 .82 97 .52 95 .70 .. 99.66 100 .60 
1. 2. 3, C. B. Libme. Analys t. 4, 5, Q.uoted from Eckels: ·'Cements, Limes, P laste rs ·· 
6. Upper bed. Analyzed by State Geological Sun·e\· . 7. Lower bed. Analyzed by State Ge-
ological S urvey. · 
The two companies operating at present in this locality are the Illinois 
Hydraulic Cement Manufacturing Company, and the Utica Hydraulic 
Cement Co. Each plant has two kilns, each kiln having a daily capacity 
of about 400 barrels. 
Farther north in this district there are two other occurrences of 
Lower Magnesian limestone; an irregula r outcrop extending at inter-
vals for a mile above the junction of the Tomahawil< creek and the 
Little Vermilion river, and a less extensiv•e outcrop along the Little 
Vermilion river in Section 22, Range I East, Township 34 North. 
Both of these outcrops occur along the ax is of the LaSalle anticline. 
The strata are nearly horizontal and lithologically the rock resembles 
the limestone near Utica. ·whether or not this is a natural cement 
rock is not determined. 
P ortland Cement mate1·ials-The manufacture of Portland Cement 
in Illinois from natural deposits of cement material is largely centered 
in the LaSalle district. The threre plants located there manufactured · 
during the past year a product valued at 2 ,600,000 dollars. J 
The present capacity of the three plants is about 6.000 barrels per 
day, and the almost compVeted extension o f one plant will increase ' 
that capacity to about 8.000 batTe!s. The source of th e cement material 
is, as has been stated, the LaSalle limestone, and in two cases the car-
bonaceous shale immediately underlying the limestone. 
The LaSalle limestone, like the Lower Magnesian limestone, is geo-
graph ically best described in refePence to the LaSalle anticline. It 
occurs along th e west flank of the fold. A it is the highe t formation 
it is usually found outcropping along a line where the foldincr is first 
perceived, and so is parallel to the ma in axis of the anticline. 
Two other features of the geography bea1·ing close relation, hip to 
the outcropping limestone and the anticlin e. are the Vermilion and 
Little Vermili on rivers. From L owell to the Illinois river. the V ermil-
ion river run s in a very meandering course nea 1· th e edges f the lime-
stone, sometim s pa rallel and again transver e to the main line of the 
foldin g. The irregularities of the ri ver f rom L well to it s mouth gi1·c~ 
three excellent exposures of th e anticlinal . tructme. north and south 
of De r P a rk and on both sidt s o f the river, and again <"ast of TiaiJl'y's 
Fall ~ along what is know n as the "great bene\ .'' 
No rth or lh · Tll innis ri ver th e T.itt k rmilion river flowing from 
the north . ncount rs the limestone I dge on it s west bluff about 4 mile~ 
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north of LaSalle, where the ·strata are dipping toward the west. The 
river runs southwest, parallel to the general direction of folding for 
about 23/, miles, with the limestone ledge occurring on the west bluff. 
It turns and runs southwest and then into the limestone belt. The anti-
clinal structure appears on both bluffs at this place, and a practically 
horizontal limestone ledge forms the walls of the gorge to the Illinois 
river bluff. 
The limestone also outcrops to some extoot along the bluffs of the 
Illinois river. On the north bluff, east ot£ the mouth of the Little 
Vermillion river it continues for about one mile, when it is cut off by 
the upland surface. West of the Little Vermilion river the city of 
LaSalle is situated upon the top of the limestone, which continues as 
a conspicuous feature of the cli ff to a point between LaSalle and 
Peru. On the south bluff, west of the Ill inois Central Railroad, the 
limestone is not typical. The extent of the outcrops of the typical 
limestone confines the formation to a narrow belt extending along the 
Vermilion river to a point a little south of Bailey's Falls, and to a 
corresponding narrow belt extending about five mi les along the Little 
Vermilion river. 
The character of the limestone renders it a very conspicuous feature 
of these gorges. Because of the relative hardness, it usually forms 
a perpendicular ledge from fifteen to thirty feet in height near the top 
of the gorge. This is especially true along the Vermilion river. The 
limestone is Jess prominent north of the gorge of the Little Vermilion 
river, probably because the strata are not horizontal. In appearance 
the rock varies from a blue gray to a light cream color. If fresh , the 
stone is compact, with rather straight fractures. Where weathered it 
presents a fragmentary appearance, and sometimes, especially the lower 
horizon, is thin bed'ded. Long continued weathering brings out a 
difference in hardness in the rock. It is seen to be divided into two 
well defined horizons, the upper of which is the harder and so overhangs 
the lower. Where water runs over the rock, as at Bailey's Falls, the 
upper ledge form s the brink of the falls, projecting over the lower 
horizon. 
Where the limestone outcrops along the anticline upon the upland, 
there is, in one case at least , a small "hog- back" or hill. This is crossed, 
on the road running west from LaSalle to Peru, just about one mile 
out from LaSalle, where the road turns north. Here is the site of 
some small quarries and a lime kiln or two. T his limestone hill can 
be traced very easily north northwest to the bluff of the Little Ver-
milion and south southeast to the bl uff of the Illinois r iver. \Vhat 
would be a corresponding outcrop on the upland south of the Illinois 
river, running from the river bluff to the gorge of the Vermilion is com-
pletely concealed by superficial deposits . The str ike is estimated from 
"the outcrop along the Illinois and Vermilion rivers and the o-eneral 
direction of the anticline. The strike of the limestone along the bluff 
.above Deer Park station is eas ily traced. 
[ The stratigraphy of the limestone is fairly simple. Where outcrop-
ping it forms the top of the Coal Measure series, being at LaSalle about 
1
400 feet above the base of the g roup of wihich it is a member. This 
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distance varies about ten feet each way over the district, becoming, 
as we would expect, somewhat greater toward the south. In thick-
ness the formation varies from twenty to thirty feet. It is divided into 
two main beds, the upper one varying from five to fifteen feet in thick-
ness, depending largely upon the amount of erosion undergone. The 
lower bed varies from six to sixteen feet in thickness. The division line 
between the two beds is a calcareous shale occurring at different heights 
above the base of the limestone and varying in thickness from eight 
inches to th ree and one-half feet. 
T here are two horizons of f6ssils , part of the fossils being confined 
to certain horizons. The upper fossil zone occurs m the upper part 
of the higher limestone belt. They are more likely to be found where 
the rock attains its maximum thickness. Following is a list of the 
conspicuous fossils of this zone: Spirifer cameratus, Productus cora, 
P. costattts, P. semireticulatus and P. nebraskensis. 
A good collecting ground for these fossils is the small quarry on 
the electric road, about one mile east of LaSalle. There· are good spe-
mens to be found · likewise along the Little Vermilion river north of 
LaSalle. The lower foss il zone is in close proximity to the layer of 
shale. As this is near the horizon most commonly exposed these fossils 
are found in nearly every outcrop. The old quarry of the Chicago 
Portland Cement Co. on the west side of the Vermilion river is a source 
of many good specimens. Some of the characteristic fossils are: 
Pro ductus longispinus, M eekella striatocostata, S pirifer kentuckiensis, 
Spirifer cameratus, Lophyllum proliferum. The small brachiopod 
S eminula argentea is very common throughout the formation. Some 
very good specimens of the nauti1oid group have been found in the 
limestones. 
The difference in hardness suggested as existing between the upper 
and lower horizons because of the different rates of weathering is due 
to the presence of a large amount of argillaceous material in the lower 
bed. The especial problem of the chemists of the three cement plants 
is that of controlling the mix so as to keep the silica and alumina or the 
clay proportion constant. · Not only is there argillaceous material 
present in the lower bed, but there is a constant variation in the amount 
present, which necessitates constant readj ustment of the mix. This 
percentage of clay seems to vary from east to west, becoming greater 
toward the west. 
Likewise the difference in thickness of the middle shale bed in 
different parts of the field controls materially the character of the 
deposits used by the three companies. Two of the plants a re able to 
use the lime tone from top to bottom as limestone, obtainino- the day 
from other sources. The other plant uses the limestone as lime tone, 
while the middle shale b d serves as the source of the clay. metimes 
it is found necessary at this plant to reject this clay because of the high 
percentage of argillaceous material in the bed of the limestone below, 
and at other times there is an a lmost perfect natural mixture. 
The floor of the quarries and mines is a hard layer o f limesl ne 
about two feel thick, whose plane of parting seems to place it struc-
turally with the underlying stratum. Beneath the floor r ck i a bed of 
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carbonaceous shale grading into a blue limey clay, each bed containing 
a narrow seam of coal an inch or two thick. In two of the plants this 
shale and clay is the source of silica and alumina for the cement. In 
these cases the bed of the limestone at the top of the shale is considered 
as a part of it and the analyses made accordingly. There is some hint 
that this method is causing some difficulty because of the varying per 
cent of the calcareous content thus introduced. 
The percentage of magnesia is in all cases below the danger point, 
5 per cent. Upon this low per cent of magnesia rests much of the suc-
cess of the LaSalle Portland Cement industry. 
The accompanying analyses will show more definitely the character 
of the limestone and clay in different parts of the LaSalle limestone 
area : 
ANALYSES OF THE LA SALLE LIM ESTONE. 
SiO, I :if~' I CaO IMg 0 I ~~{;.~iie I 
1------.!-----.!-----,:-
Source of the Samples Analyzed. 
6.06 
8.20 
7.51 
5.06 
13.89 
5.13 
6.72 
11.10 
1.92 
22.26 
17.76 
4.13 
9.62 
2.66 
15.21 
2.88 
8.78 
10.34 
1.98 
7.94 
8.24 
3.92 49.46 -.91 
1.30 49.37 .85 
3.43 45.57 4.36 
2.52 4829 3.66 
2.6145.91 1.00 
1.43 52.02 1.11 
5.92 47 .84 .66 
7.8143.46 1.16 
3.08 50.52 .89 
6.86 36.62 1.91 
9.56 36.64 2.42 
2.86 51.32 .59 
5.5616.08 .71 
1.96 52.32 .58 
7.5811.51 1.11 
2.24 5178 .69 
1 .7616.08 1.96 
4.10 45.58 1.38 
1.56 53.32 .75 
4.8018.02 .68 
3.40 17.72 1.31 
39.06 Chicago P . C. Co . .. ......... . .. . ............ . . . 
· ~~:~~ ~:;~~;~~eri~~~1=;.·c·. ·co~: ·· ···· ····· ·· ··· · ·· 
41.05 .. do . . ....................... ............. ... .... .. .... . 
36.82 .. do .. 
10.21 .. do. 
10.20 N. W. '4 Sec. 11 . T. 33 N., R. 1 E .. 
37.38 S. E. 14 Sec. 34. T. 34 N .. R. 1 E ............... . ....... . 
41.36 Near LaSalle, upper bed ... ..... .. ... . 
33.28 Near LaSalle, upe r part of lower bed ... . 
34.36 Near LaSalle. lower part of lower bed . 
41.92 Chicago P. C. Co., UPDCl' bed . ... .. .. ... .... .......... . 
39.16 Chicago P. C. Co., lower bed .. 
38.5£ Bailey's Falls . uppet· bed .... . 
38.HO Bailey's F alls, lower bed .. . 
42.06 Section 14 . T. 33 N .. R. 1 E . . upper bed .......... . 
39.26Sec. 14, T . 43N., R.lE .. uJmerpartoflowerbed . . 
37.88 S lc. 14, '.r. 33 N .. R. 1 E .. lower part oflower bed .. 
42.66 Marquette F'. C. Co., roof rock ........ .. ....... . 
39.48 Ma.rquette P. C. Co .. uppe r part of lower bed 
38.90 Marquette P. C. Co., lower part of lower bed .. 
The first s ix analyses are taken from Eckel: ·'Cement. Limes. and Plasters. " Tlle remain-
ng fifteen a.re analyses by the State survey of samples collected by t.he members. 
ANALYSES OF CLAYS USED BY THE LASALLE CEMENT COMPANIES.' 
il I I I I I Volatile I 1 0\l Al\l 0 3 Fe, 0 3 Ca.O MgO matter. 
53.121 20.601 1.091 4.0212.241 13. 701Chicago P. c. Co . .. . .... . 54 .30 19.33 5.57 3.29 2.57 .......... .. MaroueLLe P. C. Co . ..... . 
53.48 22.36 7.64 1.78 .. . ......... Ch1cago P . C. Co ...... . 
The fi.rst two analyses are from Ecl{el: "Cements, Limes and Plasters," tbe last 
analyses by the State Geological Sm·vey. 
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Local opinion as to the occurrence of the limestone further west 
seems to favor an extensive glacial erosion, resulting in the removal 
of the most of the limestone strata. An examination of the strata 
which occur at the horizon of the limestone along the Illinois river 
bluff west of the mouth of the Vermilion has led the writer to a different 
opinion. \Vest of the Vermilion the final exposure of typical limestone 
occurs in a small ravine running north and south about the middle 
of section 26, range r east, township 33 north. From that point west 
there is a gradual change from calcareous to argillaceous material and 
structure, with the result that the formation that occurs in the bluff 
just south of the end of the LaSalle bridge is an outcrop showing 
nearly 30 feet, 12 feet at least being of shale. Part of the shale has 
abundant calcareous concretion, which in the next ravine east or toward 
the Vermilion river becomes even more prevalent and the rock becomes 
more like limestone. At the same time one of the clay beds above has 
in it thin lenses of limestone, very much like the LaSa)le limestone. 
West of the Marquette Cement plant where the Vermilion bends 
farthest to the west there is likewise a slightly noticeable change in the 
lithological composition of the rock, with an indication of a substitution 
of clay for limestone. 
The change in the lithological character of the rock is not so notice-
able on the north side of the Illinois river, but was first observed in a 
small gully between Peru and LaSalle. 
Toward the west the two narrow limestone ledges, the upper becom-
ing rather silicious and the lower crinoidal and pure, varying from 
one and one-half to four feet in thickness are rather constant and cor-
respond to the top and base of the LaSalle limestone. Between these 
two ledges are varying thicknesses of blue or black shale, sometimes 
calcareous. 
A rough estimate of the total area of the limestone would be about 
twelve square miles, or so much as would be contained between the 
eastern edge and a line drawn parallel to the anticlinal axis one-half 
mile west of the most westerly outcrop of the limestone along the 
Vermilion river. 
The three companies operating in the district are the Chicago Port-
land Cement Co., with a daily capacity of about 1,500 barrels, to be 
shortly increased to 4,500. The Marquette Portland Cement Co., with 
a capacity of 2,500 barrels. The German. American Portland Cement 
Co., with a capacity of r,8oo barrels . The Chicago P. C. Co., and the 
German American P. C. Co. quan'y the limestone, wh ile the Marquette 
P. C. Co. , obtain it by mining. 
STATISTICS AND DIRECTORY OF THE CLAY 
INDUSTRIES OF ILLINOIS. 
(:BY EDWIN F. LINES.) 
STATISTICS. 
Since I90S the State Geological Survey has cooperated with the U. 
S. Geological Survey in obtaining reports of the amount and value 
of the mineral products of Illinois. The following table reproduced 
from The Mineral Production of Illinois in I905* gives by counties. 
the value of the clay and clay products produced in that year. 
Value of Clay and Clay Products in 
Counties. 
Adams ... . ............•...... 
Alexander ................... . 
Bond .. · .......•... .. ........ .. 
Boone ............ .. ......... . 
Brown ...................... . 
Bureau ............ .. ........ . 
Calhoun .. .. .... ... .......... . 
g:~~ol~ . .".".".".".".".".".".".".".".".".".".".".": : I· ..... ,, ·"' I· . .... ·,,·"" I······ 
Champaign ...•...•..........• 
Christian . ...... . ..... ...... . . 
Clark .. . . ................... . 
Clay ......•....... . .•........ 
Clinton .....• . •.• ...... . ...•• 
Coles . ... ................... . 
Cook •..•• . ...•.... . ......•.. 
Crawford .. ...... . . ... .... ... . 
Cumberland ...... . ........... . 
DeKalb ..... . ....•• . .•.•.••.• 
DeWitt ............. . ..... ... . 
Edgar ................... . .•• 
Fayette .... . .... . .. ..... .... . 
Ford .. . ...•.. .... ••.. .• . . . ..• 
Fulton ............ ...... .... . 
Gallatin . . ............ . ...... . 
Greene ...... . ........... ... . 
Grundy ... . ....•..........•. . 
Hamilton. .... . ....... . .. .. .. . 
Henry . .. . . . . .. . ........... . 
Iroquois . .... . . . 
Jackson ........ . 
Kankakee 
Lake . .. . .. ....... . ..... .. · · · 
LaSalle .... . .•.•.•.•...•..... 
Macon .... . 
Macoupin .. . ... . .. . .... . . 
Madison . . . ... ... ... . ...... . 
Marion ... . . ........ . . 
*State Geological Survey, Circular No. 2. 
135 
YEAR BOOK FOR 1907. [ B ULL. No. 8 
Value of Clay and Clay Products in I906-0oncluded. 
Coun ties. Brick. I Sew;~J~ipe l Pottery. , Raw clay.~~~~~~~r~f 
dram t1le. reporting. 
Marshall . . . . . . I I ~~~·~ri'ough. ·:·:::::::::::::::::: ... : $255:~ :_:~35: 000: · s2i5.25i . ~~H~. \t~J ~~~ ~~f::~Y_ :::::::::::::::: : :::: ~ ····· i2:4so: ·· ··· ······ ····· ··-- -· 
Menard . . . . . . . . .. .. . . . . ... . . 14,319 5.670 . 5 
Mer cer . ... . . .......... ....... 9,100 55 ,820 3 
Monroe . . . . . . ... . .. . . . . . . . . . . . 1 
Montgomery .. .. .. .. .. .. .. .. .. . ... 3o.'654 .. .. 'i5:3i5: 8 
Morga n . . . . . . . . . . . . . . . . . • . • 9, 700 18, 750 t 
Moultrie . 5. 150 14.800 4 
~~~~Ia.. .. .. .. .. . .. .. . .. .. .. .. 76.'938.. ·i.ooo 1g 
~f~~r · · · · · · ·· · · · · · · · · · · · · · · · ··z:2'o .... i7:iio ! 
Pike . . . . . . . 8.630 270 3 
~:fn~5~bh· ·. · · · . . . . . . . . . . . . . . . . · · .. · 22:553 : · : · · ! 
~~c:~:nfsta'n"d .':. · · i27:447 · ·· ·· iB:650 . · · · · · · ·z:425 1~ 
Saline . .. . .. . .. .. .. .. .. .. .. 18.890 3.000 . 5 
Sangamon . . . . . . . . . . . . . . 208.732 10, 194 . 13 
~~~rCe·r:::... . .. . .. .. .. .. . Je . i::-:: : .. '200 . ·i.020 ~ 
~i~r~~~.:~~:::::: : ::.......... ... 4ol:i~ . . 2'000 ····· 2:is4 · · ~ 
~~~~e~~~~- · · · • ·.• . ...• . • . •.. . •. ...... 6~:377 · ·· ·25;950 · iB:OOO ::: .. i."SSi ~ 
Vermilion 42~j~~ ·· · ··2a:aoo: 10 
::~~:g . . . . . . . . . . . . . . . . '''' 20:8.55. ''''253:75i . '' ' '333.'280 ::: ~ 
~i~~ieng~~~.: : . . . . . . . . . . . . . . . . . .. · 2: OOi · .. ·. 4:700 .. . . .. . . . . . . . . . . . . . . . . : ' 
White. . . .. ...... . 10.982 17.513. 6 
~o\;::::n·:::::: : : : ::: : ::::: : : ··· ~t~ :.~~-- 54 .. 069 ·· ···· io:ooo ·· ·as2 i 
~~~d~~~go . : : : : : : : : : : : : : : : : : : : ~t ~1~ · · · · · 9: 6i9 : . . . . . . . . . . . . . . . . . . . . . ~ ' 
tOtber counties. . . ... . ... .. . ~11, 10.J __ 45,6.J 6 _22,700 ~.:....:...:..:...:...:..::..:. 
Totals $9,896. 8-JO $1. 772.798 $982,903 $131,272 498 
• In cludes sand·hme bnck. 
t Includes Al exander, Bond, Boon, Brown, Carroll, Cumberland, DeWitt. Ford. Ful-
ton, Grundy, Henry, Lake, Marshall, McHenry, Monroe, Ogle, Perry, Pulaski, Richland, 
Stephenson, Wabash, Washington, 'Vhtteside. 
Preliminary figures for 1907 indicate a total value of clay and clay 
products for that year of $13,351,362 made up as follows: 
Brick ........... . 
Sewer pipe and tile 
Pottery ... 
Raw clay 
. . $ 9,957' 701 00 
. . . . . . . . . . . . . 2,283,70~ 00 
1,004.160 00 
105,703 00 
$~ 
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The table below which is taken from the statistics of the clay work-
ing industries in the United States compiled by the U. S. Geological 
Survey shows the progress of the various branches of the industry in 
Illinois for the five years between I902 and I9o6, inclusive: 
Product. 
Brick: 
Common-
Quantity 
Value . . .. . . ...... ... . 
Average perM. . 
Vitrified-
Quantity 
Va.Iue ..... . .. ....... . 
Average per M ... . 
Front-
Quantity , . . . 
Value ..... . . .... . 
Ave rage per M . ..... . 
Fancy or o rnam'nt'l , value 
Fire. value . ... . . . 
Drain tile, value . . 
Sewer pipe, va lue .. ..... .. . . 
Architectural terra cotta. 
value . . .... . . . . . ... . 
Firevrofing, value . .. . .. .. . 
Tile (not drain) value ... . 
Pottery: 
Earthenware and stone· 
ware . value . ... .... .. . . . . 
Yellow and Rockingham 
ware, value .. ... . .... . . . . 
C. C. and white granite 
ware, value . . ... . . ... .. . . 
Semivitreous porce l ain 
ware, value .. . ..... . . . . . 
Miscellaneous, value .. . . . 
1902 1903 190~ 1905 1906 
1.023. 681.000 1. 015.541. 000 999.310. 000 1, 125. 024 . 000 1. 195.210.000 $5. 131. 621 $5.388.589 $5. 167. 165 $6.259.232 $5. 719.906 $5.01 $5.31 $5 .17 $5.56 $4.79 
91.116.000 96.568. 000 121.073.000 90, 563.000 122.227.000 $839. 784 $1.015.710 $1.234. 703 $973.247 81.306. 476 $9 .22 $10 .52 $10 20 $10.75 $10 .69 
20.943.000 25, 122, 000 21.299.000 30. 447. 000 30, 022.000 
$240.466 $274.723 $251.762 $348.354 $341.298 
$11.48 $10 .93 $11 .82 $11.44 $11 .37 
$11 .893 $12.927 $11.733 $13 .567 $11.635 
$199.048 $233. 106 $217.008 $176.692 $236.032 
$69&. 783 $892.807 $1. 002.463 $1.051.852 $1. 051 .588 
$360. 149 $532.858 $550. 344 $580.538 $587.805 
$1. 000.765 $1.198. 477 (a) ( a ) (a) 
$358. 015 $335.838 $324.264 $323.550 $409. 171 
$257.049 $283. 426 $194.471 (a) (a) 
$602. 708 $694. 770 $801.946 $889.857 ~ 
(a ) (a) (a) (a) $935, 193 
$56. 256 $168.363 ... 
w w ........ ..... .. ..... ... .. . 
(a) 
$130. 303 $159. 203 $1.021.588 $1.744.897 $2.034.077 
--- --- - --------
Total value . . . .. . . . . . . . $9. 881.840 $11. 190.797 $10.777. 447 $12.361.786 $11.634. 181 
1 Number_ of operating firms 
reportmg . .. . .......... . . . 
1 Rank of State .. . 
515 
4 
502 
4 
492 
4 
469 
5 
466 
5 
a Included in miscellaneous. 
b Included in C. C. and white granite ware. 
DIRECTORY . 
An important part of the equipment of a geological survey is an 
accurate and complete directory of the mineral industries. Such a 
directory is necessary both for obtaining reports of production and 
as a means of keeping producers informed of the latest progress in 
their own field. 
In October, I907, a systematic effort was begun to compile an ac-
curate directory of clay workers for Illinois. A post card bearing a 
return address was mailed to each known producer with the request 
that he give the correct firm name and the products of the plant. With 
the exception of about twenty firms who were reported indirectly 
cards were returned from all but four of those to whom the requests 
were sent. From the information thus obtained the directory has been 
compiled. It has already been used by the State Geological Survey 
as a means of distributing bulletins relating to clay and by the Uni-
versity of Illinois as a mailing list for notices of the clay workers' in-
stitute held annually by the department of ceramics. 
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In order to meet a demand for knowledge of the location of clay 
mines and of the producers of different classes of clay ware the 
directory is herewith published. It is possible that some firms who 
have not been reported to the survey are omitted. Notifications of such 
omissions will be much appreciated. 
DIREC'l'ORY OF THE CLAY INDUSTRIES OF ILLINOIS. 
Raw Clay. 
Firm Name. Town. County, 
Argillo 'Vorks.... Carbon Cliff ... ...... Rock Island .... . . 
Baird, 0. & Sons. . . . . . . . . . . . . .... . Colchester . . . . . . . . . . McDonough .. . 
Big Four 'Yilmington Coal Co. (Office, 
293 Dearborn St.. Chicago. . . . ... Coal City. . . . . . . . Grundy . 
Behimiller, Mrs. John. .. Patk Rtdge . . . . . . Cook .... 
•Butter1ield, Lester L . . . ............ Colchester . . . . . ... :McDonough 
Calhoun Brick & Clay Co. (Office, Be· 
noit Bldg .. St. Louis, Mo ........ . . Golden Eagle ... ..... Calhoun . 
Chocago Retort & Brick Co. (Office, · 
45th & LaSalle Sts., Chicago ....... Ottawa . . . . ....• LaSa!!e .. 
Dawson, ·wmam . ......... . . ... .. ... Deer Park. . . . . . L.:'\Salle . 
Goodman, Tbos. B. (Office, Cobden) .. Kaolin .. Union ... N~~\~. ~~~e{:do~:~i :~~::: ::::::::: ~:~;;g; ~i.~ : :.:.:.:.:.:_:.:.:.: ~~~\~~~ .: : :::::::: Jl 
*McLaughlin :"~lining Co .... .. ... ... . Alsey . . . . . Scott . . .. . 
Macomb Illinois Clay Products Co . ... Macomb . . . . McDonough 
~l;~~·ld~- G~~." ~1:: : : : : : : : : : : : : : : : : : : £~l~~ester .. : : : : : : ~~?~u:~ . 
Rockton Moulding Sand Co. (Office, Winnebago 
Freeport) . . . . . . . . . . . . . . . . . .. Rockton .. 
Ru ssell Clay Works... . ... Macomb . . ...... McDonough . 
Utica Fire Brick Co.......... . . .. Utica .. . : . .... LaSalle . 
Wilmington Star Mining Co . ......... Coal City. . . ... Grundy . 
*Xot operated in 1907. 
Bu!!d!ng Brick, Hollow Blocks and Draba T!!e. 
Abbott. W . K ........ . .. . ... ..•..... Quincy ........•.•.. Adallli! ..........•... 
Abraham. Jacob, & Son . ............. Moline ...... . .. . ..... Rock Island . . ....... ' 
!~~~·o!· ~i~~il~CI· s·rick ·co:: :::::::::: ~~~n· ·: ::::::::::: ~~~~~d"sn · .. · .. 4 
Al edo Brick & Tfle Works .. . .. . ..... Aledo ............... l\Jercer ... . 
Alsey Brick & T!!e Co ............... Alsey . . .... ........ Scott ..... . 
Alton Paving. Building & Fire Brick Co. Alton .............. Madison .... . 
Ammann & Co . ... . ...... ..... .. .. .. Decatur ... .. o ••• o ... Macon .... . 
!~:~{~:~ ~~~kp~~-u-ctS ·CO::::::: ::: ~~~c:;~e ::::::::::::: ~~dio'rd' · .',: · · .. · · · · · 
(Office. 145 LaSa!! e St., Chicago.) 
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Directory of the Clay Industries of Illinois-Continued. 
Building Brick, Hollow Blocks ancl Drain Tile-Continued. 
Firm Name. Town. County. 
~it~~Jt1fC •c.• •! • • •!. !! ! :!~~~ •.•.• ·.•.•.• •.• •·•··· fi~~;: ... · j (Office, Davenport, Ia.) . 
f~~\!~~:¥}~:bd ~~i~~:~~: :_:_: :: :_: ~~f1ifit~~~_:_:_:_:\·.-:·:·:· ~\~1;". 
!Bradfield & Pollitt. . .. Indianola ............ Vermilion 
~~~:~~i:~i : : j,~~" ~~· ... 
~~fE:1· ·~~i~jti~ :clay· co::::::·:·:·:·:-:: tiii;.~t;~~if~ :_:_::: :_:_:_:_ ~!?~~:---:-:: 
(Office, Benoit Bldg. , St. Louis, Mo.) 
Calumet Brick Co . . . . ..... •.. ....• Chicago . . . . .. ... Cook . 
Camp, George \V . ........... . . •• • ..• Texas City . . .•.... Sal ine ... . . .. ..... . . 
!Carbondale Pressed Bl'ick Co ...... .• • Carbondale . . ....•• Jackson 
~:~fi~t~:· :l:s:. ~··. ?::::::.: :: :::::: ~~~~mp~~rta .' .. ::. : . . :. ~~~~~i\~ .. ......... . 
~f~~~:;f~t¥!f:f ir~n~ •·• ••·••••••• ~\~:=:~/ · · m~~;n~rb~~l CMi~iD'g' co·:::::::.:::::: ~1~~~~~ . ·::::::::::::: r'~Vn~e.:::: .. - ~ 
ileary. T. W ... ... . ..... • .. .•..••.. Guilford .....•.• . .... JoDaYiess .. (Office, Rockford.) ~~~,m~ia Bc1:y c~OrkS ~ : : : : : : : : : : : : : : 8;;i~~e~i~ ·. ·. ·. ·. . . . . . . . . fr1~~~~~a~ ompton. Ezra .............•. • .•. • . Carmi . . . .......... .. r\'hite ... . . ~~[~~!?~i:~·e~~~t~~~- -~ .-~~~~~-~ .· ?~.: _: .: V!!o~~~.0~.· .: _: _: _: _: _: _: _: _: _: ~~~§:~.· _: _: .: 
Cook, Harvey V . ....••..•.... ..• , •• Odin . . . .. . .. . , ••.. . . Marion 
Corbett, Thomas ..•..............••. Alton .. .. . . . ......... Madison .. 
Correll & Cox ......... . : • • .. ...•• .. Trimble ........• •••• Crawford 
g~K~!~t::?- :~:;~e:?0~~~ ::::::::::::: i£~~~~:~.-.-:·:· ~·:·:·:·:·:·~·:·: ~~i~i~e·:. 
8~~~?~e~1~ 2~:::::::::::::: ::: ::: Xi~~~: .:···'·· ·· ·::: il~~~'lrd' :. 
&bi·B;.{~t0~o~1.' .'.'.'.'.'.'.' .' .'.'.'.'.'.'.'.'.'.'.'.' b~b~yr~.:. . . :: &~~~~~~pi:. 
Curtis, S. E . .. . .. . ... . .... .... .. . .. Edgewood . . . . . . Effingham 
Curtis, The Alonzo. Brick Co .. ...... Grant Park ... . Kankakee 
8::i6~ . CJ~~~~i:~. ~- -~i~~. ~~:: : : ::::: ~~~~! ~i~: : . : : : ~gg,~~ck .. 
~~!~~;~~;~~t~;;;:~:-~~:::::<<<< ~ ~\t{~q.;d . . .>:: ~~~l~J!~:·.: li~~~:.ilgri:~:-i;~·<· :·:·:·:·:·:·:·: · : · :-:·~ ~~j;o~~;~-~-.:::: ::i:~l!~~~ii~::::. 
•Not opel'ated ln 1907. 
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Director·y of the Clay Industries of Illinois-Continued. 
Building Brick, HoUow Blocks and Drain Tile--Continued. 
Firm Na~e. Town. County. 
l~!(i'~~:i~~!~~~~~~~~jjjjjjj ~1tt]ft:.:.:.:.: .:.:.:.:\i~¥~:::·:·:·:·: · :·:·:·:·:·:·::·:· 
Eastern Jlllnols Brick Co .....••.• . .. Beecher ... .. ..•.. . Will .. .....•...... •• 
Edwards VI trlfied Brick & Sewer Pipe 
Co• . .......... . ..... . . . ••. . ..•... ,\. tbion ....... . .. . •.• Edwards .. . ... .•. .. •. 
~~~f~ · B~f~k1&5 ~i:·co: : ::::::::::::: K~~~~~~n ~~~~~-t~:::::: ~~onke 
(Office. Elgin.) 
Eller, Peter .... ........ •.• . •• • •••.• Carlyle • . . . ..•....•. Clinton . 
Elmwood Brick & Tile Co ...... .. ... Elmwood ... . ..•.....• Peoria .. 
Ericson & Skiles ........•..•••• • •.• Virginia . . . ..••... Cass 
Ewing, C. C ........ ... ..•..••... .. . Browns .....••••••. Edwards . 
Ewing, Stephen C . . ... . .... .•...... Paris . . . . . . .. . ..... Edgar ...... ....•.... 
Fairfield Brick & THe Works ..•.•.• •• Fairfleld ...... . ... . • Wayne .. 
Farnam, Lindsay .... . .......•..•. . . Pawnee . . . . .....•.•. Sangamon 
Farnam, D .. A., & Co ......••.. . . o o •• Zenobia ..... ........ Sangamon ...•....... 
Fenstermaker. B. F .. . ..... . . o • • o ••• Ellsworth ....•••.•• . McLean ..• o o •• o •• o o • 
~~~:g~: T~~~as: '& ·c~::::::::::::: g;?r~0~ .'.'o .·:::::::::: I?e~:nder ........... : 
~f:P;;~o ':htRP: ::::::::::::::::::::: ki~~;?so·n;lite·::::::::: ~:M~~fakn ·:::::::::::: 
Ford, J. B. , Lumber Co . ... ......•.• Harrisburg .... . ••• .. ~aline ... . .. o •• • ••• •• 
Fordyce. Sherman . ........... o ••••• o Tahle Grove . . . .... o •• Fulton ... . .... . 
Foulds . . Joseph M ...... . ...... o •• o •• Carthage o •••• o ..... .. Hancock 
F ox, Will iam . ... . ... o ••••••••••• Peoria ...... o o • ••• o. Peoria ... ..... . •.• . .• 
~~rszcei: 3s~r · · · : : : : : : : : : : : : : : : ~.~~-w~~?~:kt: : : : : : : : : : : ~~~~ : : : : : : : .... ... . 
Fulrath, Will iam R .........•....... Savanna ..•....••• o •• Carroll .... .. . . .•. . .. 
Gausmann & Mueller ....... .. .. .. . o • Belleville .. .. ........ St. Clair .... o •••••••• 
Giles, Albert E .... .. ..... o • •• • •• •• • Peor i:t ... . .. ... . · · · · · Peoria .....•.•.•..•. • 
:~~~~~!~1~10~i~l~.~~~~: .~s~~~~~s:~~- ~ :::~:~1 ~ : :: ::: ~ ~: : : ~:; .. · .· .· .· .· .· .· .•.· ....• 0 
Glimpse, WilHam. & Son ............ . nPer Creek. o • ••• o •••• Tazewell ..... . 
Goodwin, Thomas ...... . •• o •••••• • • o Chillicothe .. . .... .. .. Peoria ..... . 
Goodwin Brothers ......... . • • •.•. . .• Minonk .. ... . . ....... Woodford .. 
Graham, John W .........•..•.... o. South Rock Island .... . Rock Island ... 
Green. Hiram .. . ... .. ... . . o •••••••• Anna . .............. f'nion ...... ...•..• o o 
Greenvll1e Lumber Co .. .... .. ..•.... Greenville .... . ..... · Bond ......... o •••••• 
Greenwood. .Joseph. . . .. . .• . ...... . Sunfield . . . ..... Perry ... . o • ••••••••• 
Griffith & Boyer. . . . . ....... C'nrml ........... o ••• White .............. . 
*~16~~· 'r~o!as ·;.:......... ·:::::: ~=~~1~s· · · · · · · · · ·: ::: ~~~~,w;gn_ .·.· · · · · · · · 0 
Hat6~Ce~b~de~.}tate of············ { g;~b~:?s a~~.' . .':.'.'.'.': Kane · · · · 
Finlnllne, Jame~ Mi, Sons & Co ...... Blandinsville . . .. McDonough . . 
Ham er , J. Wallace . ... ... o •••••• o • • \rm~1rong . . . . . Vermlllon . . . . 
Ram1en, Chn.rles........ . .... ... B1·ndford . . .• . .... Stark . 
Tiam~rn Brothers ....... ..... ...... .. Pl'inccton ............ Bureau ... .. 
Ii:~~aqug~i-1£ ~o:::::::::: ~:::::::: &r~~':t~~!~ ·: . ........ ·.: ~~~:ue ... .. 
(Office, 1543 Wolfram St., Chicago.) 
nnrrlson, John D .. ...........•.... Mineral ....... o • ••• Bureau .... . ... 0 ••••• 
fln ss. J . T .• & Son .................. ('on I Vntle~r .......... Hock Island ......... , 
nenf ro FJd~nr M., Tile Co .... .. 0 •• • Rloomlngton . ....... . ::\fcf.enn ....... o .... .. 
n eckard, Martin. & Sons ... . ......•. ('anton . . ...... · Fulton .............. . 
~i~~~;~~:v&~~l.·~~:~~:;::: ~; ~:: ~:: ~~l~~G~~~~~~e.:·:: :.:.:.:. ITY~r~~~~:: ~: ~: ~:::::: 
ll f"FIA. F.mll J..... . ..... ... . ..... \fPndotn. .... . o •••• • •• T.r~Rnlleo .. 
rr::~c~3~'nr~·. -~::::::::::::::: ::::: ~~~df'0r~;k·:::::::::::: ~~~\~~~r ·:.·: . . ·.·:: ·:: 
Jllll .-hnro Rrlrk & Til~ Co .... ..•.••. ,lfl ll shoro ...... .• .... ~lonl~tllllery •.. o ••••• 
ntork lf"y 'TtlP W'orkR ......... .. .•. . !Jinrkltly ......... ..... T1f\ Kttlb •.. , . ~ •••. •. 
n ockl ng &. \VnlkH .........• .... • ... r.oi<I<'D .nt(' .....•.•.. \Ynyne .....•. 0 0 0 ••• I 
l) ogur .. r. W .............. , ....•.•. \tnttoon ..... , ...... , ColeR .... , ••.••••••• 
•Not yrt In oporntlon (Dec., 1007.) 
LINES.] DIRECTORY OF CLAY WORKERS. 
Directory of the Clay Industries of Illinois-Continued. 
Building Briel<. Hollow Blocks and Drain Tile--{:ont!nued. 
Firm Name. Town. County. 
i!l~\~ttt:l~ .. :::! !! i\l~i········•···· \ t~~F•. J •.•.•.•. •. 
(Office, Missouri Trust Bldg., St. 
Louis, Mo.) !ii!~~;1;~~0•B<'-•'Ir!l~:~ ........... i•lY···········••:• :• 
Joliet Mound Drain Tile Co . . . . ...... .Toliet ... ........ . . . Will ......... ·. · · · 
~~~it.~i~:\iH::. :::: :::::::::: ::: ~Ul~'C~~::::: :::::: ~~~r .·.-.:.:·:·:·:·:·:·:·:·:·:·:·:· 
~::te:s. ~: 'E'. · .. ·.: ·. · · · · · · · · · · · · · · ·. ·. ~:J:~~aw · ·::::::::: ~~e:;~\gri: :::. 
(Office, Homer) . 
Kankakee Tile & Brick Co .. .. ... ... . Kankakee . ... . . . ..... Kankakee ... · · 
Karstens. August ...... .. .. ........ . Moline ....... ... .. . . Rock Island .. . 
li~:~:t!:ts~~n:id~:::::::::::: ::::: ~~:~\~D~~r:r:i~~~::::::: g~~~r:l~~~~::::. 
(Office, 1258 Oakdale Ave., Chicago.) 
l!:~1.erM~~~ra.d:.·::::::::::::. : ::::: : h~fc:~:t~ ::::::::::: fl~boti~~gb ·:::: 
~:~:;~· lie~ ·c~:::::::::::::::::::: ife~?:vstYfe ·.· · ·::::::::: Wt~r'b~i~.' · · · · ·::::::: 
~~~~~:~b~fnr~: .~:::::::::::::::::: ~~~ur:~~ - ::::::: · · ·: ~~~~::f~~. · · · · 
LaBahn, John P . .. ........ o • ••• • • o Evanston ... .. ..... o • Cook .. . · · · (Office. 1724 Gary Place, Chicago.) 
La.Bahn Brick Co . ..... . ......... .. . Lansing . . . . . . . . . . . . . Cook .. . 
(Office. 92 LaSall e St., Chicago.) 
La~~e~~~wFll.~1c~o~~ :: ::::: : : ::::: :: ~~!~~~~tile · · '.'.'.".'.'.'.'.' fro~kuOtS ·: · 
Lamport, A. C .. & Co ...... o o ••• o ••• Dahlgren . .... . ... o. o Hamllton . · · · 
LaSalle Pressed Brick Co . . ...... .... [,aSalle . . .. ... ... .... LaSalle . . · 
Latham Brick & Tile Co .... • .. . . .•.. Latham . . . . . . ..•. Logan .. · · · 
tl~t~~~~GtgfjenaF¥~.0~ ~r?~~~~: ::: : ::: ~r[~~~~~~d:::::::::::: ~m~~n · · · 
Lutter Brick Co . ..... . .. ....... .. . . Glenview . . . . ....... Cook . · · · 
Loda Brick & Tile Co . .. . .. o o •••••••• Loda . . .......... . ... Iroquois . . · · · 
Lodge, William F .. .. . ........ . .. .. . Monticello . ...... .... Piatt ... · · 
Lombard Brick & Tile Co ..... o •••• •• Lombard . . .... o DuPage . · · · · · · · 
t~~~v~il ,~~~a~ies :~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ga~~rn·e :::::::::iiii: am~g;:;y:. : .: 
lf~~l:{1:;.~. •c.••••••!IV~:.········.··········· ff~:~· 
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Building B r ick3 Hollo1o Blocks ontl Drain Tile--Continued. 
Firm Name. Town. County. 
M cKnight. Hugh B . .... . .. •• ...... Ramsey . . . .. • . •..•.. Fayette .... . . 
McLaren. C. C ............ Sllmmum .... . .. Fulton .. .•.. 
).[cl\Iullen. AJ. G . .. .. . . ... , ........ . Ke~anee . .... .. . •... Henry . 
McNeil Pressed Brick Co .. . . . . ...... Newborn ............. J ersey .. 
(Office. Chemical Bldg.,St.Louls,Mo. ) 
McShan e. Richard ...... . .......•.... Lostant •. ......• LaSalle 
Ma rner Brother s ........... . ....... . Campus ....... •..... Livingston .. . 
Manteno Brick & 'l' il e Co . ... , . ... . .. Mante.no ... . .... .... Kankakee . . 
Marion Pressed Brick Co ... .. . .•.... Marion ............. Williamson 
Marquis. Daniel M ... .. .. . . . . ..•. . . . Milford . . . .. ..... Iroquois .. 
Martin, .J. F. . . ... Arthur .. ... •..... ... Douglas .. . .. , .. . 
Martin, L. H. .. Dwight ...... . ... . •• Livingston .......... . 
Martin & Pa rr ............•. .. • ... • Astoria ....... . • . .... Fulton ... . 
Martz Brothers. . . . .• Shelbyville ...... .. •. Shelby .. •. 
Marxer. Joseph.. . . Millstadt .... , •. ..... St. Clair.. . 
~::~::~:~ -j:t·n·S~n:- ~.'.' .:·:·:·:·:·:·: · :·~·: · ~· : ·: ·: !~t!i~~~~?:n::::: : :::: t:~~: Isi~~~::: .. ::: :: 
Meier, Fred ......... . ... ........... Monmouth ..... . .... Warren . 
~mr W oi: ~ ~rother .... :: . :. . ~~~~~~~~w~ty :. :::::: r7l~g:~h ... : ..•.. 
~fH::~: ALrg~Ts.8.'.' ... .'.'.'.'.'.'.'.·:::::.·:. : ~~~y;fnnntd ...... .'.'.'.'.' ~1Jf~on. · · · · · 
Mi~~~~;. ~~bssb~a~~~: ~i.; 'CbiCiiO.) Hillsda le .....•.•.... Will ..•.• 1 
Monmouth B1·ick & Tile Co . ......... :\Ion mouth ... . ....... Warren 
~f~g~~~ uy~h~l.inin~o~/I.f~: -~~:: . :::: ~r;L~~~Y~~~ ::::::::::: ::~~~~in 
Moody, H. B... . . . ... OeLand .............. Platt m~r~fl~~,~~:~:: ~· • ·• • f:;~~:r:··i i fE¥F· · · · · · ·::: • · ~
~!~~~1Ji~l~ 1~!·:i~ 1 ~i~e C~ Br~c.k _works ~;~~~s1rf!Ie . :. • . . ~~~~f:gton · · ·::::: ::1 NaNfffi~~ ~;~c1a~~lle St . Chlcag~·) · J g~~~~~g lleights.: · }cook · · · · · · .. " 
National Pt essed Brick Co . . . l\lascoutab . . . . . . . . S.t Clair 
iii1J~%~lr~i ! I ~IJ~l., .. I ~I~: : 
raxion Brick an cl 'l'll r ('o ....... .. . . Paxton ... ... ........ l~'ord . . . 
P ro rln 'J'II e W orks .... . .......• .. . .. Peoria ... .. . .. ....... Peoria ...... ..•.• .. 
PNf'l'R, Fred J ............. ........ 'l'homnsboro .... ....•. Cbampatgu ..... . 
Pf't er l·IOn, s ................ . . .. .... Denson .............. Woodford ..... . 
f!~f.f~;::t~:,;~,' ·,t·.~J.:I:r;?7~.:.::::::: :~~0::~~~~~ :· .... : .·:··:·: ·: ·:·: ·:·:·:·~ ~~~~~~:: :. 
Plu111h BI'HIIWI'i'l lll'l ck .~ Tile Co .... Burns ide ............. Hnn cock .. . 
( Ofll rf'. f ~ll l ' lhn ~~".) 
~~~!c~, .11 n:·k ,,~ 1:,:~~~~~~·.? ':~ 8 i3ri Ck · · o: : : : ~~~~~ .. ·r· ~i ltia'. · .· .· .·.·.: ::: I ~f,\~,c· : : : : 
• Nnt In ntlr l·n tlon In 1907. 
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B nild'i n.g Brick~ Hollow Blocl .. s oncl Drain Tile-Continued. 
F irm Name. Town. County. 
tU~i~~~~~~~~~ : :::::::: . ·:::::::: ~~~~l~:od ... .. . : g:~~~i~~~b 
Ramsey, Lawrence . . . .• . .. . . Crossvi11e .. White . 
Randa l, Albert. ... · · . . . . . . ..... . ... Bartonville . P~oria ... . 
Rantoul Br ick & T ile Co . . .. • ... ... . Ran toul . . . . Champaign 
Rapp Brother s. . . . . . ........ . .. . ... Morton . . . . . . Tazewell 
Rardin Brothers .. . ..... . .••........ Westfi eld . . . . .. Clark . .. 
~§~~?~;.~1:~lt!!::::: · :  ·:! l~~~~:r:~d: : .. .. : . : i~l~~::;,~· : ·
Richards Brick Co ...... . .. .. ....... Edwardsville .... . . .. . Madison . . 
!~a:~n:l~~{~~~~;i.:: ~~: : : : : : : : : : : : : l!~;tis~g~~~ lsi~~~: : : : w~~~~la~~ 
~~~(~~,~~·,;· Y f:~~1L · ••• ~~~~~ 
(Office, St. Loui s, Mo.) Salvesan Brothers. . . . . .. ....... ... Petersburg ......... 1\Ien a rd .. . 
~~~~;~ir-:.~~t~~:~.~~~: : :·:·:·:·:·:·:·:·:·:·:·:·:·:· ~~~~~~tlim :·: ~~~g[~frton ::: 
Schroeppel Pressed Brick Co. . . . C'olli nsville .. Madison 
Seaton Brick & Tile Oo ... . ......... Seaton . . . . ~ r erce • · 
Sehy, J ohn . .. .... .. ... .. ......... Ashland .. . .. C'ass 
~Rlj~~~i!b:" / ~fff;f~ • ··.·.·.· .·.•.•. i~¥1;;; • ·· 
"g:wo:r~~~~k&c~~:::::: : ::::::::: :: ri~~~;!ia · · . l;l~~~~~ign (Office. Champaign.) 
~~fth.nC!ifeb~~:::::: : · · ·::::::::::: ii~r~'ltg~bo~o· :: {\~~~i!t~~n~.: · · 
~mith, John:..... . .. . ........... 'r isk ilwa . . . . . ... Bureau ... .. . 
~mlth & Wb1 te... . . Han--el . . . . . . . ... Montgomery 
~~=~r~~i~ ;·a·~: ~:. :_ ·. ·. ·. ·. ·. ·. ·. ·:::::: · :. : ~[:~~ti:::~~~: : : : ·: ::: : : ~·i;i~~d- · · 
~~~~;~~:~:·.!~tL~:::t++: ~. ! ! i i ~{{~~¥d.;-: . ·.:.;. ~~i~~~h: · · 
~r:!~r:~~dBl~~;ic~. ~.l'~ ~~ • ~~:: • • • • : ~~r:~?~ a. . . . . ~tn~~li~ll 
Steep. Ed. . . . . . . . . . Seneca . .. La.Salle . 
Ste-wardson. C. ·w. . . . . . . . . .. S t rasburg . . .. Shelby .... . 
rStonger, Fsdward. & Brother ... . ...... Pan a . . . .. Christian .. . 
:t~t~~~;Jl~i.1¥i:!rii::.~1rh~ ~ : ~ ~::: :; lr~~~:.. . ... ::.::: 1~l~1~ .: · 
:~~?$~~~ .. :~ .:i~k·&:;L:~~i: ~frJE~e· ·: ::.::. ~~~~:io .. 
1raylor, James c. Hidal go ... Tn~per .. 
!r•ndlck, Wil liam. . .. Jacksouvllle , . )forgan 
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Building Brick., H onow B locks and Drain Tile-Concluded. 
Firm Name. Town. Coun ty. 
~Ji¥.~it;;~~:::.:::_:~:: :::.:~:::::::~::::::::·.:. ~~}~!;;~:1.~ .~.~.~ -~-~)) .~.~.~- ~~::.~~·:. 
~~;~~~~-~~~~· Bt:~~~~~:::::::::::::: fie~~~~~\~~ .. ·~·>:·>~·>:·>~ ·:: ~t:~~~g~~~. 
Twist. R. S ........ , .....•. . • . ••••. Rochester . . . .. ••••.• . Sangamon 
Underwood Pressed Brick Co . .... . ... Springfield •••• •... . . Sangamon 
Utica Fire Brick Co ..............•• U t ica . . . . . . • . • • . . • . . LaSalle (Office, Hartford Bldg., Chicago.) 
;:fg~l~~-u~P:s~~:~:ri~~ :6~::::::: ~1f!£~~~~~i·:·:':':' :':' :' :': ' : ': ~~~~~a~:: 
Walter, George J ......• . .•••..••..• Chatsworth • ...••..•• Livingston 
;:t~;;; l!hi~~-: _: _: _: _: _: _: _: _: _: _: _: _: _: _: _: .: .: _: :~~~~~::. :_ :::_ :_: :_: :_: ~~~~:an·.· 
Watts, Joseph ...................... Newton .... . ......... Jasper .• . 
ii~}ir ~i}~:: &:.:; .. ::~~~-: -:-~ ~ ~ ~ ~ ~ i~:~;r;.:.:.:. :.:.:.:.:.:.:.:. :-~ ~g~;~i~:: 
~~~~}j~~l!~~in~~~::i~~ :~~~ ~ ~ ~ ~ ~ ~ ~ ~~\~~:0 : ~ ~ ~ ~ ~ ~ ~ ~ ~: : ~ ~~~~i:~::. 
;g::f~~.ofj~I:!11k£~ .. ~:::::::::::::: ~r;._~~!fU~ ·::::::::::: falS~~e·::: · 
White Hall Sewer Pipe & Stoneware • 
Co ...... . .... . ............ .. ..... White Hall . .....•. . . Greene . 
Wilcox, John ... . ......••....•••...• Dfci..ea.n .......•.•. • . Mcl:.ean . .. 
;i~1:r~~.1:: ·i-~ii~::::::::::::::: Wi~:;o.~-~h-'·:·~-~ - ~-~-:- :· >~-~- ~l~}~~~:::: ......... 
Wisconsin Lime & Cement Co •.• . ...• Dolton . .... .. • . • . .•.. Cook ..... . ....• .. .• 
Wise & Fisherbuck .. . . . ....•...••. . Bushnell . . .. • ••. . ••. McDonough . . . .. .. ·· I (Office, Upland, I ndiana.) 
Witts & Witts .... .. ... .. .......... . Sullivan . . ... , .• , .. •• Moultrie ... .. ..• . ..• 
fig:~~Bi::~e~~::::::::: :.:::::.::: :.·: rl:!~f:.~~· .. ·.:::::·.:::·.:·:·:··.:. '[{~e,:.:.::::: : :: ::: 
~rft"k~~l?!:·: ~g. : As~~~i~ti~~:::: ~1!:~{;~~.:::::::::: ~g~ough 
Fire Proofing. 
EJlker, Charles F. •. . . . . . . . . . ...... - ~ Chicago Heights .... · ·1 Cook · · Illinois Fire Proofing Co ... . . ........ Gratton ......... . ... J ersey 
Monmouth Brick & Tile Co .. ........ Monmouth ........•.. \Varren 
Illinoi s Terra Cotta Lumber Co ...... Pullman ...... ....... Cook .. 
Not?h~vceeBtir:e c'fa0y0 kil/g, ~~l.c~·g·o: ~ .... Griffin ............... Mercer 
•opel'ntlon not yet begun (Dec., 1907. ) 
LINES.] DIRECTORY OF CLAY WORKERS. 
Directory of the Clay Industries of Illinois-Continued. 
Fire Brick. 
Firm Name. r:rown. County 
Argillo Works .. .... . .. ........ ..... rarhon Cliff ... Rock Island . 
Avon Mining & 1\:lfg. Co ... . ......... Avon . . . Fulton .. . 
Calhoun Brick & Clay Co .. .... . . .... Golden Eagle. . . . Calhoun . 
(Office. Benoit Bldg .. St. Louis, Mo.) 
Chicago Retort & Fire Brick Co ... •.. ~ g~~~~;o __ ..... ·.: ~:: ~S~u~·: _. 
Hill , Edward ... . .... .. . ...•.... . •. • Frederick . . .. .. . Schuyler .. 
Hillsdale Pressed Brick Co ....... ... Mill sdale- Will .... . (Office, 140 Dearborn St. , Chicago. ) 
National Fire Proofing Co ...... . . ••• Ottawa . . . . . ... LaSalle ... (Main office, Fulton Bldg. , Pitts· Twin Blull's. . .. LaSalle . 
burgh, Pa.) 
Western Fire Brick Co . ...... ...... Granite City. . . . .. :\Iadison . 
Paving Brick. 
Abingdon Paving Brick & Tile Co .... IAhinO"ilfH1 .. . 
Alton Paving, Building & Fire Brick Co. Alton ..... . 
Banner Clay Works ..... .........••• Edwardsville 
i~i~~~~r~~: ~: :;ii~ :~~::::::: :::::~~~ !~;~{~a:-: 
Gem City Paving Bl'ick Co.. . . .. Quincy .. . 
Bill, Edward.. . .. . . •.. .... Frederic-k 
King, Moses. .. . . ......... Colch ester 
Miller. Louis.. ......... . . Highland . 
NashviUe Press Briel{ Co ...... .. ... Nashville .. 
~~;;~~~fd p::!?~~ BB~1~k ceo::::::::: ~~:.r~~~~fd . .-
Streator Pavi ng Brick Co .. ... . ... . .. Streator 
West Canton Pavin g Brick Co . ...... Canton . 
West·Gregg Brick Co.. . • Eldorado 
Sewer Pipe. 
Columbia Clay Works... . . Columbia . 
Macomb Sewer Pipe Co ... .. . . . . 1\Ta comb .. 
Monmouth Mining & "Mfg. Co .... .... . 1\[onmouth . 
Northwestern Clay Mfg. Co ... . ... ... Griffin .. . .. . 
Stoneware Pipe Co. , The ... . . .... . F:ast Alton .. . 
Streator Clay Mfg. Co., The ........ . Streator . 
White Hall Sewer P ipe & Stoneware 
Co.. . .......... ... .. White Hall 
Earthenware. 
Holland Brothers.. . ... ...... ... . Cnrbon Cliii .. 
Hrudka, John, . . . . . . . .. .. . • . ...• Chicago 
Keller, George, & Son . .. .. . .. .....• Ch icago 
Klipfel, H. F. . . ............. Chicago . 
Kohr , Aj. F... . ... . . .. ..... Obi cago . 
Lowell Pottery Co. . . . . .... Lowell 
7.1delskii, Leo. . . . . ... . . ... . • . •.... :"orwood Park .. 
-IO G s 
. ·1 Knox ...... . 
. . :\·Tadison .. . 
.. Madison .. . 
... LaSalle .. . 
. . Tazewell . 
. .. Sangamon 
. . ! Adams .... 
.. Schuyler .. 
.. McDonough 
. . Madison ... 
: .. 
1 
'{J~~~ington . 
.. Sangamon 
.. LaSall e .. . 
. . Fulton ... . 
. Saline . . . . 
. . Monroe .... 
1\fcDonougb 
... Warren 
:\fercer ... 
Madison . 
LaSalle . 
Greene 
. . \ Rock Islan<·1· .. 
. . Cool\ ..... . 
.. Cook ... . 
. . Cook .... . . 
. Cook . . . 
. LaSalle .. 
. Cook ... 
1 
YEAR BOOK FOR 1907· [BULL. No. 8 
Di1·ectory of the Clay Industries of Illinois-Concluded. 
Stoneware 
Firm ~arne. Town. County. 
Buckeye Pottery Co .. 
Ebey, 0. 0 . .... . . . . 
. Macomb ............. 'M cDonough .• . 
. ... Winchester .. Scott ... 
Lowen Pottery Co .. . . Lowell . . . LaSalle (Office, Tonica.) 
Ripley Pottery Co. . . . . . . . . . . . . . . . Ripley ... 
Roodhouse Novelty Pottery Co ... .... Roodhouse 
Shelton Pottery Co. . . ... Metropolis 
Stalrnp, L. P . . . . , Metropolis 
. .... Brown 
Greene 
.. . :'oiassac . 
... :'ofas:sac . 
Truka, A. K. •. Chicago ... Cook ... . .. .. . 
Western Stoneware Co ... {
White Hall.. 
. . . . Monmouth . 
Macomb .... . } McDonough 
White Hall Pottery \Vorks .. . ....... White Hall .. . . Greene 
White Ball Sewer Pipe & Stoneware 
Co... . ....... White Hall .. . . .. Greene 
Art Pottery. 
Ten·a Cotta. 
American Terra cotta & Ceramtc co. ·[Terra Cotta ... . . . ... -~ ~rc rrenry . (Office, Chamber of Commerce Bldg .. 
Chicago. ) 
Northwestern Terra Cotta Company . . Chicago . . . ... Cook .... 
Misce lla neous. 
Alhambra Ceramic Work~ . · [Chtcago (Ceramic specialties) 
American Carbon & BnttNy Co . F.ln~t St Lonls (Electr ical and hntclware p01 ce· 
lain) 
Illin ois Mosaic Ttl• Co Chlcngo . 
, . ·1 Cook 
.... St. Clair 
. . . Cook (Floor ti le.) 
Ludowlci·Celandon Co . . (Roofing tile.) . Chlcngo IT eights . .... . . Cook 
R•r~o~'i~~ha·~. ODrl. yp ,·,~~- ~n,:e·.) .... Morton .. 
Rockton Moulding Snnrl C"o.. . . Hockton .... 
sJr~~~1 t>.c~~·) ..... .... ........... Fulton 
. ... Tazewell 
. ...... Winnebago 
... Wh iteside . (Clay pipes.) 
Tt70'M'ce~C'b~~~~r ~rflr(\H~~;~rC(. ·li.td~.', Momt'nce 
(E~~~~~f~a) brick nn~ tile .) 
.. 
1 
Kllnkakeo . 
•f41tut down In Hl07. 
...... ~ 
... .. 
EXPERIMENTS ON THE AMORPHOUS SILICA OF 
SOUTHERN ILLINOIS. 
PRELIMINARY REPORT. 
(BY T . R. ERNEST.) 
. There have been many inquiries as to possible uses of the material 
. making up the numerous silica deposits of southern Illinois. For sev-
. era] years silica in various form s has been shipped from this region, 
the output being used fo r various polishing purposes, for paint mix-
tures, pipe covering and other purposes. The demand for silica for 
.. such uses, however, must remain relative small, in proportion to the 
extent of the deposits . It would be a matter of very considerable inter .. 
est if the g reat quantities of material found there could be made avail-
able as for example, in some form of structural material. It was with 
this in mind that a series of investigations was begun under the direc-
tion of Professor S. W . Parr, of the University of Illinois for the 
· purpose of studying the various chemical and physical properties of 
mixtures with lime, sand, and other substances. The mixtures were, 
of course, to l:le of various compositions and treated by various pro-
cesses. 
The first suggestion that presented itself was the possibility of form-
ing a silicate of lime after the manner of the reaction taking place in 
the manufacture of sand-lime brick. H ere a small per cent of slaked 
lime is mixed with sand and the material in brick form is subj ected 
to the heat of a steam chamber at over 100 pounds pressure. A super-
ficial reaction between the surfaces of the sand granules and the lime 
· results in a bond which gives a fairly good texture to the mass. An ef-
fort was made, therefore, to determine how completely the minute 
amorphous particles of silica of these deposits would enter into a simi-
~ lar reaction to produce a homogeneous mass of silicate of lime. 
It is already known that the grinding of a part of the sand that is 
to enter into the composition of sand lime brick adds materially to the 
value of the product. The fin ely ground sand ~eems to form with the 
lime, a larger percentage of cementing material and this unites more 
•efficiently the larger particles of sand g rains or other massive particles. 
\
'In a similar manner, a mixture of lime and silica could be used tJo 
form a binding material or matrix for the coarser material and thus 
supplant or possibly improve upon the sand lime brick process. The 
aim of our experiments was to find , if possible, the best proportions 
for such a mix ture. 
The experiments thus far l1 ave been on samples of bricks made: with 
a large percentage of lime. W e hoped to be able to work out. if pos-
• sible , the exact chemical composition of the compound that forms 
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between lime and silica in the hardening cylinder of the sand lime pro-
cess, and, if such a thing were not attainable, to show that no definite 
compound results. 
N umerous test samples have been made, ranging in lime conten~ 
from 40 to 6o per cent and accompanied by physical tests and chemi-
cal analyses. 
Physical Tests-The crushing strength of all samples was good, a< 
indicated in the following table. 
TABLE No. r. 
CRUSHING STRENGTH. 
No. of Sample. Percentage of Pressu re Crushing strength lime used. in molding. per SQuare inch. 
2 ~ 9,200 7.000 
3 ~8 5,000 6.500 
8 ~0 5.000 5,720 
9 40 10.000 6,695 
10 ~0 15.000 
··s:9i5 11 50 5,000 
12 50 10,000 7, 100 
13 50 15,000 6.720 
14 60 5.000 4,145 
15 60 10. 000 5.900 
16 60 10,000 6,520 
The absorption test shown by an air dried sample varied greatly, the 
average, however, was about ten per cent. The following table show: 
the range of variation. 
No. ofSamtJle. 
1 
2 
8 
8 
9 
10 
11 
12 
13 
II 
15 
16 
TARLE No.2. 
ABSORP'J'IOJ\' OF MOISTURE 
Per cent of Lime. I Pressure in Molding-. 
~ 
18 
48 
40 
40 
40 
50 
50 
50 
60 
60 
60 
10.000 
9.000 
5,000 
5.000 
10,000 
15.000 
5.000 
10,000 
15,000 
5.000 
10.000 
10.000 
11.9 
12.6 
lit .7 
15 .7 
7.8 
201 
5.6 
6.7 
8.5 
14 .7 
16.0 
13 .4 
' The shrinkage due to the hardening process was so slight that n 
definite data was taken. Suffice it to ay tltat no change in volume wa 
perceptible in the samples made. 
Cl·emical Analvses-In the free lime content, the variati n "a. als 
con~iderable. In. most cases about live per cent of thr litnc u.t'd r, 
main eel in the free slat . l3ut, contrary to nur expectation. "e fnun 
that the percentage of free lime increa cd "ith increasing pressures 1 
the mold. In every instance, save one, \\·as this found tn he thr ca•< 
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that one exception is probably satisfactorily explained on other 
unds. The following table g ives the relative amounts of free lime 
~ining in the samples. 
No. of Sample. 
1 
3 
"8 
9 
10 
11 
12 
13 
14 
15 
16 
T ABLE No.3· 
CHEMICAL A.NALYSIS. 
Pet cent L ime Used as CaO. 
48 
48 
40 
40 
40 
50 
50 
50 
60 
60 
60 
Free limea.s Ca. O 
in the product . 
9.45 
6.30 
1.5 
2.95 
2.70 
3 .25 
4.75 
4.80 
3 .45 
3 .85 
5 .00 
he combined ltme was detenmnccl h· dtffer<'nce between the free 
total lime, and gave little difficulty although the error due to com-
(l carbon dioxide was thrown upon this determination. The free 
combined silica were determined by a process having for its basis 
solubility of the latter in dilute solutions of hydrochloric acid and 
urn carbonate. This determination, simple in theory, is not so sim-
m practice and gives much difficulty. The evidence thus far ob-~d points to a definite formula for the product. Results are not 
f
ver as yet final. 
e block was heated in a muffle furnace to a reel heat, for half an 
It was ruptured by large cracks and later fell into sev~ral pieces. 
separate pieces were hard, but filled with many small cracks. It 
•ident that this was caused by loss of water of hydration. The 
!S ':emained firm until the dehydrated lime took up water again 
1 they fell to pieces. 
bre work will be done on mixtures of silica with lime and the 
us other substances. 
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INTRODUCTION. 
(By H . Fos~'ER BAIN.) 
, From the first the study of coal and the coal fields has been con-
sidered one of the most important functions of the State Geological 
Survey. At present it absorbs a very considerable portion of the total 
funds available. In the following pages are presented in preliminary 
form some of the results so far attained. That so much can here be 
presented is only possible through the cooperation of a considerable 
number of individuals and organizations as already noted. While the 
results are in large measure preliminary and subject to correction it is 
believed they have sufficient validity to warrant their publication at this 
time. 
The first paper, by Professor Parr and Mr. Wheeler, has grown out 
of the attempt to find a constant which may be used in comparing such 
coals as occur in Illinois. It is believed that the results here given are 
a step towards such a constant and present an advance upon earlier 
views despite certain irregularities. The results are available for 
present use only within the limits of error indicated and no attempt 
should be made to use them where greater refinement is desired. 
That coals spontaneously alter while in laboratory storage was one 
of the unexpected discoveries of our work in 1906 and in the second 
paper Professor Parr and Mr. Wheeler give the results of studies 
directed to discover the amount and rate of this change. It is shown 
to be sufficient to require consideration in all comparisons of coals 
analyzed at different times so that hereafter it is important to know the 
length of time intervening between the taking of the sample and the 
making of the analysis. 
The paper by Messrs. Parr and Francis includes further observations 
on certain very interesting changes in coal composition brought about 
artificially and at relatively low temperatures. Their studies are still 
under way and seem likely to yield results of large economic import-
ance. 
The importance of finding su,itable methods of storing our coals is 
ample justification fo r any attempt to olve the problems involved in 
coal weathering. The results here published were obtained by Messrs. 
Parr and Hamilton in a preliminary study made in 1906-7 on mall 
samples, mainly with a view to determine the methods to be used in a 
more complete investigation. The latter is now under way and reports 
will he later issued. Jn the meantime the preliminary w rk yielded 
certain results of f]Ua litativ valu with it seems wo rth while t publish 
here. \ . indicated in the text th e cu rve hown , h ulcl he read with 
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view to the determination of the direction of change in the coal rather 
1an the absolute amount of the change though they indicate certain 
f the limits, at least, of the latter. 
Mr. Bement's paper on ash in coal is a timely contribution to a sub-
:ct of wide importance. It is based upon results obtained by him in 
rivate practice and is published here by his courtesy. 
The papers by Messrs. DeWolf and Udden present some of the re-
1)ts of the detailed field surveys now under way. These stratiga-
hic studies are being directed toward the obtaining of a complete 
·ructural section across the southern portion of the State and of full 
nowledge of the structure and stratigraphy of certain other import-
r t areas. It is believed that the detailed study of these areas is amply 
[arranted by their large economic importance and the abundance of 
~e data available. General stratigraphic studies of the coal fields as 
I whole were carried on during the year by Messrs. DeWolf, David 
White and ?ther~ as d~tailed. elsewhere in this r:port. This work is 
~ing done m coooperatlon w1th the U . S. Geological Survey. 
AN INITIAL COAL SUBSTANCE HAVING A CON-
STANT THERMAL VALUE. 
(BY S. W. PARR AND W . F. WHEELER.) 
From a number of sources there has been developed the idea that 
in any given type of coal, or perhaps less broadly, in any given deposit 
of coal, there exists an initial substance with certain uniformities as to 
composition and calorific value, which might make it serve as a basis 
for very important considerations, both of a technical and a scientific 
nature. To be of any special advantage, such a unit substance should 
be constant within rather narrow limits, and it is the purpose of this 
paper to present the facts as developed up to the present time and to 
derive, if possible, a notion as to the probable outcome of this idea. 
It is realized at once that a very great value will attach to the fact if 
it•may be proved that in any given case there is a unit coal with fairly 
definite heat value. For a given region or mine, for example, where 
such values were established, it would be possible to calculate heat 
units upon the simple determination of the extraneous material such , 
as water, ash and sulphur. Or it would be possible to correct heat 
determinations or confine them within the limits of variation recognized 
as inherent in the unit substance. Especially, also, would such a unit1 
substance serve as a basis for studying losses by oxidation or other! 
processes of deterioration. 
Probably the first recognition of such a unit if found in the discus·! 
sion by Lord and Hass.* From numerous analyses of Pennsylvania and: 
Ohio coals, they draw a comparison between the heat values as de-
rived by Dulong's formula, the Mauler Calorimeter and those caJ.i 
culated from a unit value which they designate as "H" and describe' 
as being the value for the ash, water and sulphur free substances.' 
They find the sulphur to be a disturbing element and correct for it in a 
partial manner only. However, they are justified in the conclusion 
that 
"On comparing the results, seam by seam, It would appear that the actua' 
coal of a given seam, at least over considerable areas, may be regarded 
essenti all y of uniform beating value." 
The expression "actual coal ," presumably refers to this same initial 
or unit substance, free from extraneous matter such as ash, moisture 
and sulphur. The idea is evidently intended in the further quotation 
below, though the saJ11 e qualifica tion as to " 'actual coal ," is not used 
thu s: 
•T r nn~-1 . M lhr> A mer. lost. Min. mn .s;~ .. vot. 27 : J) . 21:i9. 
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"The results of our tests seem to indicate tbe interesting conclusion that 
the character of a coal seam, as far as its fue l value is concerned, is a nearly 
constant q1.1ality over considerable areas. The determination of the value 
for seams would be of great use, as the rapid proximate analysis, or for that 
matter, merely the determination of ash and moisture in· low sulphur coals, 
would be sufficient to grade coals of the same vein. Of course, it is dangerous 
to argue from so few examples but the proposition seems reasonable. At 
least, we hope that further work may confirm these conclusions." 
Kent, in discussing this paper in the same volume, (page 946), says: 
"Tbe conclusions of the authors that the "actual coal," (moisture and ash 
excluded), of a given seam over considerable areas, may be regarded as of 
uniform beating value, is one of great practical importance. I have held 
the same position tentatively for a long time." 
Another de~lopment of this general idea is found in numerous ar-
ticles by Mr. Bement of Chicago. For example*, referring to the ad-
vantage of having certain units of reference, he says: 
The possibility of the more extended use of constants is presented, and the 
author urges the feasibility of considering the pure coal compositions as con-
stants for a coal seam, or particular locality of such seams. This possibility 
has been suggested, principally by the fact that the heating power of the 
pure coal from a general locality does not vary over greater limits than that 
of the calorimetric method, and he has been able to employ it as a constant 
in calculating tbe heating power of dry and moist coal, having determined 
only moisture and ash, and obtained results that check with c.alorimetric 
determinations made on the same samples. The aut hor, however, does not 
claim originality in this observation but does insist that the use of such 
constants is of advantage ........ This view concedes that coal from a cer-
tain locality or seam does not vary in quality, but that the variation is due 
to the presence of ash and moisture, which are impurities associated with 
coal." 
In the subsequent papert he argues for the same constance of values 
when referred to the pure coal basis. These considerations have, no 
doubt, led Mr. Bement to adopt the term "pure coal" as expressive of 
this idea of constancy in the "ash and water free" subtance, in addition 
to the fact of its being a more compact and convenient term to use. 
However, in both these propositions, it is evident that several vari-
ables fail of recognition to the extent that they are not included in the 
extraneous matter of the vein substance, and since they certainly do 
not belong to the "actual coal," the question arises as to whether or 
not we yet have a fair basis of reference for drawing conclusions as 
to the constancy of our initial coal. For example, in coals of the west-
ern or bituminous type, the sulphur may vary from I to 5, or even 6 
per cent. Indeed, variations of 2 or 3 per cent may be possible within 
the product from the same seam, especially where washing of the coal 
is in vogue. Now, if this variable is thrown into the "actual coal" 
content, it, by so much, prohibits any constancy of heat values being 
credited to that hypothetical constituent. The same thing is true of 
water of hydration. If the shale constant of the ash has, for example, 
8 per cent of such water of hydration and the same is not counted with 
the ash, but as part of the "actual coal," here. a{?ain is a disturbing 
element quite as troublesome as the sulphur. S1m1lar vanables would 
•Jour. Amer. Chern. Soc., vol. 28, p. 636. 
t Jour. " restern Soc. of Eng., vol. 11, p, 757. 
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accompany the presence of gypsum or calcium carbonate. This matter 
of variables is discussed in a recent paper by Mr. W. F. Wheeler.* 
For the purpose of illustrating by specific cases the effect of including 
these variables in the combustible matter, instead of in the ash, and so 
allowing them to pass as part of the "actual coal," the following ex-
perimental data are presented: In the table below, samples of coal 
have been separated into coals of high and low ash content by floating 
in a solution of zinc sulphate of 1.35 specific gravity, whereby the purer 
coal with low ash and less iron pyrites has been separated, by floating, 
from the heavier particles with higher ash and more sulphur, the latter 
sinking to the bottom. Now, upon the hypothesis that the "actual coal" 
in these two divisions of the same sample should have tlie same heat 
value, the subjoined table is arranged to show what widely divergent 
values may be indicated by reason of different methods of arriving at 
the actual coal constituent. For example, if we credit to this material 
everything excepting the ash and moisture, we will have unit values 
as shown under column (a) of the table. If we narrow the actual coal 
down to everything but the ash, moisture and sulphur, counting all of 
the latter as in the pyritic form, we shall have values as shown under 
column (b) of the table. But not only is sulphur variable as to its 
method of combination whether organic or pyritic, but an additional 
variable should be made note of, viz., the water of hydra-
tion of the ash. These variables are accounted for in columns 
marked ( c), (d), and (e) of the table. A general study of the shales of 
this region would seem to indicate an average hydration of 8 per cent 
for such material. Consequently, in column (c) the x stands for 8 
per cent of the total ash as determined. In column (d) the x " stands 
for 8 per cent of hydration of the shale or clayey constitutent only, 
not'including the iron pyrites as being subject to this addition of 8 
per cent, the iron pyrites being calculated on the assumption that all 
of the sulphur is so combined. In column (e) the same procedure is 
followed with the exception that the iron pyrites is calculated on the 
basis of the iron present, thus making the constituents, exclusive of the 
actual coal, to consist of moisture, clayey-ash, hydration of the arne, 
iron and sulphur as iron pyrites and organic sulphur. 
It is evident from an examination of these several columns that the 
heat values for the "actual coal" draw nea rer together as we proceed 
in this refinement of the material which we have designated provis-
ionally as " actual" or "unit coal." This table, therefore, so far as it 
goes, seems to point to the fact of a unit value and a! o to a fairly 
accurate means of ar riving at its factor. The calculations necessary 
under column (e) call for one additional constituent, not ordinarily 
furnished by chemical analysis, i. e., the percentage of iron present. This 
involves no diffi culties and would not be necessary if it were not for 
the fac t that considerable areas of coal exist where th iron content 
and consequently the sulphur as pyrites is relatively small , while in 
other regions the sulphu r is very largely pyritic. The feature is charac-
teristic of sampl es 2 and 4 o f th lab! . The formuhe for these vari us 
calculati ons ar ' ufficiently explain din the note (a) , ( b) . ( , (d) 
and ( ) fa ll wing th e table. 
• 't'rn nM. Anlf' r. lnKt. 'M in. l ~ n~ . \'nl. :l . I'· 620. 
TABLE No. ! - Comparative Value of " Actual Coal. " 
'I 
I I ... """'"' A-" "'" .. " ' OVEN DR Y COAL. CULA'l'ED BY DIF F ERENT M ETHOD S. (See notes below. 
D ESC UfP'L'ION OF SAMPLE. 
- > [f)-l~~ l tJj ~ ~ ~ ~ ~ 
I 
I ' ~ i ~ II ·:: ~::: "" "'; '"; 
: ' I . I , ;, '' "'~ ~·· ,,. ' n 0 
• : · : E~ ~i ~ i~ ~ii ~ ir > r 0 
"' 
1 ~Un t reated ...... . .. . . . 11. 66 5.99 3.38 12356 13987 14319 14478 14375 14552 8 
2 
Sangamon Co. IlL, lump coal. 
Floated Sp. gr. less than 1. 35 .. 6.12 3 .20 .65 13300 14164 14335 14412 14362 14547 ~ 
+ 177 +16 - 66 - 13 -5 ..., 
3 Untreated 18 .21 4.25 2 .37 11478 14031 14285 1U75 
> 
14555 14613 z 
Sanga.mon Co . . I ll . , screenings. ..., 
4 Floated, Sp. gT. less ehnn 1. 35 .. . 8. 13 2 .95 .70 13043 14192 14356 14460 14413 1~1~ ~ +161 + 71 - 95 - 62 
5 Untrea.ted 12 .83 1. 85 1.09 12523 14361 14471 14648 14615 14664 !;) 
6 
W illiamson Co. Ill. washed nut coa l. 
4. 01 1.39 .54 14509 14585 14634 14613 1~n ~ Floated, Sp. g r. Ie s'5 th an 1. 35 . .... 13929 + 148 +114 - 14 - 2 
7 Untreatecl 10 .05 3. 43 2 .32 12885 14316 14517 14648 14592 14654 < 
L aSalle Co. Ill.. w:lshed screenings . 
Flo:tted. S p. gr. less th <tn 1. 35 .. 3 .94 2.33 1.29 14487 14665 14630 
> 
8 13922 14619 14693 r 
+171 + 102 + 17 +38 + 39 c:: 
t" 
9 U ntreated 16.84 7.62 5 .17 11790 14170 14653 14902 14755 14911 
10 
Vigo Co. Ind. , nut COHI. 
Floated, S p. gr.Iess than1 .a5 . . 4.27 3.08 1. 06 13870 14478 14653 U705 14657 14797 
+308 +O - 197 - 98 - 113 
JJ Uot.re<tted .. 6 .11 3 .37 2.24 13664 14551 147~8 14819 14764 H825 
12 
Sulh,·ao Co. Ind., lump coal. 
F loa.ted. S p. gr . less thi!.D 1. 35 .. 2.53 1.29 .36 14259 14624 H 709 14729 14709 14773 
+73 -29 -90 -55 -52 
"" 'I
Table No. / - COltclmled. 
Dh:S( 'JH I>'f fON O F SAMPI~E . 
l:i 
u F ranklin l'o. [ II., f 1IC(' sa mple. 
15 (Franklin Co, Il l face sample 
::, 
Perry Co Ill . face sample 
IS 
19 
Perr:r Co. Ill.. face sample. 
20 
21 
IWilliams.on Co .. Il l.. face sam pl ... . 
22 
231 
I
W illtumson f'AJ .. 111., face sample. 
2.1 
lsi). ~r . j.!T CH Ler t.ilaD 1. 35 .... . 
I ~P· g l'. less t ba n 1.35 ... : .... . S p. gr. greater than 1.35 .... . Sp. gr. less tbnn 1.35 .. ... . 
Sp. ~rr. greater than 1. 35 .. 
Sp. a-r. less than 1.35 .. 
So. "r. greater than 
So. g r. less than 
Sp. gr. greater than 1.35 . . 
S p. l{r. less thnn 1.35 ... 
Sp. g-r. greater than 
Sp. "r. le 9S than 1. 35 .. 
ov ~: N D l:tY CoAL. 
~ 
18.00 
4. 64 
14.4~ 
3.83 
22.17 
4.22 
9 .52 
2,66 
17 .75 
4. 08 
18 . 28 
4.31 
.6l do .. . 
.7-1 . do .. . 
1.15 .. do .. . 
.99 .. do ... 
1.37 .. do ... 
1.07 .. do .. . 
12917 
13985 
JJ766 
13942 
11731 
13970 
1n0nl •nnn l 
.... .! •• , .. 1 
+ 3361 
+318 
14309 14343 
14367 1«401 
+58 +61 
14306 14374 
14535 1<1587 
+229 +21~ 
H:J55 144 ~4 
1460·1 14657 
+249 +22:J 
" 556 
'81 
1<1435 
14466 
+31 
14·168 
14436 
- 32 
14628 
1<1639 
II 
14705 
1471 5 
+ 10 
~~~g, .. 
14413 
14452 
1:::[ 
14426 
- 32. 
14608 
··· · ·· 
14623 . 
- 15 
14682 . 
14699 .... 
+17 . 
t.n 
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NoTE. The methods of calculating the values for ti).e columns unde 
(a), (b), (c), (d) and (e) are explained in the following notes: 
(a) B. t . u. as determined 
1.()(}--{Moisture+Ash) 
(b) B . t. u. as determined- 4050 S 
1.00 (Moisture + Ash + "s S.) 
(c) B. t. u. as determined - 4050 S 
1.00 (Moisture + Ash+ 3 S + 0.08 (Ash as determined.) 
In this formula the expression o.o8 (ash as determined) is repre 
sented in the table by x'. 
(d) B. t. u. as determined- 4050 S 
1.00 [Moisture+ Ash+ "s S + 0.08 (Ash ·~ S.)j 
In the formula for the calculation under (d) the expressio: 
(Ash-Io/8 S) is intended to account for the ash with removal of the iro: 
oxide. This is based on the assumption that all the sulphur of the coa 
is in the pyritic form and that the iron oxide resulting from burnin1 
is equivalent to roj8 of the total sulphur. Hence the expressiOJ 
o.o8 (Ash- roj8 S of the formula is represented in the table by x". 
(I') B. t. u. as determined - .S050 S 
1.00 [Moisture+ (Ash 1;' Fe)+ 0.08 (Ash 1,° Fe)+ V'' Fe+ (S- ~ FeJJ 
In this formula the iron weighed in the ash as Fe,Qs is represcnte• 
by the expression I0/7 Fe. The expression IS/7 Fe represents the iro1 
present calculated to iron pyrites. The expression 8/7 Fe represent 
the sulphur necessary to unite with the iron to form FeS'. Hence th 
expression o.o8 (Ash-I0/7 Fe) of the formula is represented in th. 
table by x'", with the added provision that the sulphur i111 the pyriti; 
form is limited to the actual iron present. 
It is not intended to argue from the preceding table that a fina 
method for deriving a unit coal has been evolved. More data is needet 
to test out the matter and indeed other methods may be devised, givin~ 
more direct and positive access to the ''actual coal" values. When 
so many variables enter into the proposition, uch as the age of th! 
sample, the effect of weathering or oxidation conditions, the composi 
tion of the ash, the organic or pyritic nature of the sulphur, etc., at 
immature conclusion is to be avoided. The purpose of this paper i! 
to make record of the evidence thu far available towards the e:;tah 
Iishment of such fundamental unit values and, as already indic:.~ted 
the results in the table constitute a strong argument in favor of th 
proposition. 
The evidence as there given depend chiefly upon the elimination o 
impurities and. the isolation of the "actual coal" in a few samples hav 
ing sufficient analytical data to permit of such procedure. There il 
still very interesting data at hand if we take all of the recent reconl• 
of the laboratory upon c als fr m widely eli trihuted areas, and caku 
late their h<'at values to such a unit of "actual coal" as the anahtica 
results will permit. 
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These values, therefore, have been calculated to an ash, water and 
ulphur free basis as in column (b) of the preceding table. 
The results are grouped in tables corresponding to the commonly 
lesignated seam numbers , but correlation of beds of the same number is 
wt implied. The grouping in each table so far as such is indicated, is 
>y proximity of mines in a given locality. 
TABLE No. 2 . 
Illinois "N umber 5" Coal from Central Part of the State. 
I 
OVEN DRY COAL. I B t. u. or Ash, Water 
Ash. Sulphur. B. t . u. 
and Sulphur 
Free Coal. 
Sangamon county 
..1 
10.76 4.78 127<9 14567 
Sa.ngamon county .. 13.81 3. 56 12426 14626 
Sani'amon county . . 13.64 4.61 12304 14532 
'SR.ngamon county .. .. 
I 
12 .75 4.11 12369 1&408 
'Sangamon county . . 12.47 4. 28 12416 14129 
.. From the same mine. 
TABLE No. 3· 
Illinois "Number 5" Coal from Southern Part of the State. 
I 
OVEN DRY COAL. I B. t. u. of Ash. Water 
I B. t. u. 
and Sulphur 
Ash. Sulphur. F ree Coal. 
Williamson county 
I 
10.68 3.86 13073 14862 
•Gallatin county .. . 
. ~ . 10 .85 3. 72 13235 15188 . •saline county ... . 12 .68 6 .12 12879 ' 1'5131 
Saline county ... 10 .54 3 .12 13212 14952 
1 Saline county. 11.49 4 .16 12931 14856 
Saline county .. 9 . 21 2 .35 13367 14857 
Saline county .. 8 .99 3.52 13415 U945 
Snline county .. .. . 7 .62 2.30 13700 14962 
Saiine county . .......... . ... . .. .. . .. 9. 04 2 . 07 13450 14931 
Saline county. 11. 58 3.26 12912 14830 
Saline county, 9 .89 2.37 13289 14895 
• Samples fro m mines about 3 or 4 miles apart and at a greater distance from the other 
tline county mines . 
-II G 
r62 
l*Franklin county 
2•Franklin county . 
3 P erry county .. 
4 Franklin county ... 
5 Williamson county .. 
6 Williamson count y .. . . 
7 Williamson eounty . . 
8 Williamson county. 
9 Saline county. 
10 Saline county ... 
* From same mine. 
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TABLE No. 4· 
Illinois "Number '(' Coal. 
[BULL. No. 8 
------~-----~------ ~~~~g~~~l OvEN DRY CoAL. I B t u of 
Asb. Sulphur. B. t. u. Free Coa.~. ll 
10 . 11 
7.53 
12.11 
8.08 
10.13 
7.66 
8.'18 
. :: .1 
10 .65 
13.79 
... . ... .. 11.50 
.60 
.91 
.91 
1.19 
1.12 
1.89 
1.03 
2.50 
3.73 
( .16 
12985 
13312 
12603 
13400 
13078 
13175 
13323 
13016 
12505 
1274( 
11((5 
I~ 
14614 
1(615 
1('181 
14615 
uno 
U111t 
14668 
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TABLE No. 5· 
Illinois "N1tmber 6" Coal. 
OVEN DrtY COAL. 
Ash. Sulphur. B . t. u. 
1 San!lamon county . 12.23 5.03 12372 
2& Sangamon county . 11.0~ 4.55 12640 
3a Macoupin County 11.90 4 .33 12440 
4 St. Clair county ... 11.23 4.37 12723 
5 Clinton county . . 13 .98 5.29 12232 
6 Clinton county . . 10.47 4 .80 12815 
7b Madison county 11.72 5 .17 12499 
8b Madison county 10 .59 4. 12 12681 
9 Madison county 13.65 2.81 12114 
10 Christian county ... 13.50 4.71 12203 
Uc Clinton county .. . .. . 10.78 3.96 12659 
12c Clinton county .. 13.59 4.52 12246 
13d Clinton county 11 .15 1.65 12569 
14d Clinton county . . 16.56 2.99 1oo39 
15e Macoupin county 10.86 5.38 12469 
16e Macoupin county .......... 11.40 4.41 12360 
17 Macoupin county . 12.87 5.48 12303 
18! St. Clair county. 12.23 4.37 12604 
L9fg St. Clair county ... 9.69 3.33 12982 
Wg Madison county . . 11.22 4.85 12762 
Hh St. Clair county ... 11.07- 4,70 12706 
~h St. Clair county .... 12.00 4 . 72 12587 
mh St. Clair county. 12.73 4 . 02 12428 
U.i St. Clair county .............. ... ... 12.9-J 4.90 12701 
~5i St. Clair county ..... .. ·~ .. . ..... .. . 12.47 4 .19 12587 
~6i St. Clair county . . 15. 80 4. 76 12202 
!7j St. Clair county ... 13.43 3. 23 12290 
tSj St. Clair county .. . . . . . I 12.53 2 . 13 12486 
Pairs Clf samt>les rparked a, b. h and j, are from mines about t wo miles apart. 
Pairs of samples marked c and d, are from mines ll.bout one mile apart. 
163 
I Bt.~ Ash, Water 
and Sulphur 
Free Coal. 
I 14378 
14463 
14368 
14582 
14505 
14585 
14450 
uno 
14186 
14374 
14408 
14!32 
14237 
14174 
14282 
14196 
14301 
H640 
14564 
H659 
14555 
H-577 
14472 
14885 
14611 
14785 
14387 
14394 
Pairs of samples marked g and i, are from mines about three or tour miles apart. 
Pairs of samples marked e and f. are from the same mine. 
No serious attempt has been made in the above tables to define areas 
by coa) of a given value. At some future time and upon the accumula-
tion of more data it may be possible to group areas in such a manner 
~s to show very concordant values for a given district or locality, but 
it would be premature to attempt such divisions at the present time. 
Attention should be called again to the variables of age and weather-
ing of samples, the effect of which, as yet, cannot be definitely formu-
lated . In th e foregoing tables the samples a re all taken from the face 
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of the coal, forwarded in tins by express in the usual manner, and the 
calorimetric values obtained in from 5 to 14 days from the time of col-
lecting at the face_oLthe seam. 
A number of results have also been obtained in this laboratory upon 
commercial samples which have been subjected to the ordinary con-
ditions of time and exposure for coal shipped from mine to consumer 
in car lots .. T he average time involved for the samples from Illinois 
w,ould be approximately three weeks. It is probable that in case of the 
samples from Colorado, a longer time elaps_ed between mining and the 
date of making the calorimetric determinations. These values from 
three widely separated regions are remarkably concordant with them-
selves and show in each case heat values which are very characteristic 
of the several types of coal. 
Coal from I Christian county Illinois. 
Deliveries covering a 
period of 6 months from a 
s ingle mine. 
T ABLE No.6. 
H. t. u. of 
Ash, Water and 
Sulphur 
Free Coal. 
B. t . u. 
Variation from 
:Average. 
Per cent of 
Variation from 
Average. 
a299 ~55 .38 
IH15 + 61 .43 
IU02 + 48 .33 
14352 - 2 .01 
14337 - 17 .12 
14~ +n .~ 
14448 + 94 .66 
14377 + 23 . 16 
14U9 + 65 .45 
illU +U ~ 
14412 + 58 .40 
14478 +IU .85 
14273 -81 .56 
14405 +51 - ~ 
14370 + 16 .11 
14363 + 9 .06 
U290 - 64 . 45 
14318 - 36 .25 
14502 +148 1.03 
14506 +152 1.06 
14406 +52 .36 
14517 + 163 1.14 
am +~ • 
14403 + 49 .:u 
14360 + 6 .04 
m ro +66 ~ 
14460 +Hl6 .74 
14311 - 43 .30 
illU +~ ~ 
WOO +H • 
14310 - " .91 
14292 - 62 . 43 
14276 - 78 .54 
14277 - 77 .54 
14304 - 50 .35 
14376 + 22 .15 
14380 + 26 . 18 
13302 + . .33 
14238 - 66 .46 
1•1349 - 5 .03 
14350 - 4 .03 
W 65 - ~ • 
14378 + 2 1 .17 
1<13 11 - ·13 .80 
U 260 - 94 . t;t) 
Hl 23 -2~H 1.4.i1 
1<198 - 156 ]()lj 
J.ll f.S - 186 1.00 
1·121!1 - 111 ~ 11n 1 ao .21 
11 2115 69 , IH 
14363 1 01 
-------------- -
1<361 + .u; . 
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T ABLE No.7·· 
· · J·-· - B . t~ u . of Coal -from · • · Ash. Water and 
· aoufder cOunty, COloradO. . Sulphur 
. _' _ . _ · ... -_- _ FreeC'Jal . 
1
- 'B . t. u. 
Variat ion froni 
Average. 
P er cent of ~ 
Variation from 
Average . 
D~Hyeries ~rom tw o 
peighboring mines. 
Average .. 
Coal!rom I ~nimas count y, Colo. 
. 12871 
12979 
12960 
12891 ' 
130'd0 
131M 
13099 
12949 
13063 
13007 " 
12970 
13084 
" 12692 
12780 
12782 
128<3 
12850 
12846 
12901 
12873 
12876 
12905 
12781 
12907 
1292 1 
B . t . u. of 
A sh , Wate r and 
Sulphur 
Free Coal. 
-·so 
+!iS 
+ 39 
- ·ao 
+ 109 
+233 
+178 
+ 28 
+142 
+ 86 
+ 19 
+ 163 
-229 
-141 
~139 
-78 
- 71 
- 75 
- 20 
-18 
-15 
- 16 
- - uo 
- u 
~91 B.T.U. 
. 39 
.15 
.30 
.23 
.81 
1.82 
1.38 
. 22 
1.10 
.66 
.38 
1. 26 
1.77 
1.09 
1.07 
.60 
.55 
.58 
.15 
.37 
.35 
.12 
1.08 
.11 
~. 70% 
15174 + 17 + .31 
15189 + 62 + .11 
15163 + 35 + .23 
15181 +57 + .38 
15312 +185 +1.22 
15215 + 88 + .58 
Delive rie s from a 15162 + 35 + .23 
s ingle mine. 15097 - 30 - .20 
15241 + 111 + .75 
15038 -89 -.59 
11919 - 178 - 1.18 
15000 - 127 -.81 
15048 - 79 -.52 
15000 -127 -.84 
Average .... ... .. . . . - -- - ~ -~;-- --~;;-T~ ----~ 
Concerning these commercial samples, it may be observed that a 
rather remarkable uni formity exists. T his may be due to the re-
stricted area from which the several samples came, or it may be due 
also to the fact that under commercial conditions of shipment as to age, 
etc., there is a tendency to equali ze differences that are rather accentu-
ated than otherwise in vein samples which are freshly taken and an-
alyzed at the earliest possible date. 
One other series is pertinent, therefore, in th is connection . In table 
No-8 are g iven results on three samples wherein the sections of the 
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seam were kept distinct with reference to the " top," "middle" and 
"bottom" of the seam. These results are valuable because they show 
at a glance the necessity of care in taking face samples, to see that the 
cut is made equally and from the entire working face of the seam. It 
is evident also that lump or hand samples which are frequently taken 
for analysis are not only of little value but may be positively mislead-
ing and the error is quite as likely to be of a minus as of a plus char-
acter. 
Here again it may be observed that these stratigraphic variations 
may be to a very large extent equalized, as above noted, by the ordinary 
commercial processes of handling the output in large masses. 
TABLE No.8. 
Variations m the Calorific Value of the "Actual Coal" for Diffe1·ent 
Vertical Sections of the Seam. 
OVEN DRY COAL. I B t. u 01 
No. DESCRIPTION 0}~ SAMPLE. Ash. Water 
I 
and Sulphur 
Ash. Sulphur. B. t. u. Free Coa.l. 
Collinsville, Illinois. 
1 Top, 23 inches 
··· · ·· ·········· ·· ······· · 
6.14 4.44 13505 14628 
2 Middle, 48 inches .. 12 .02 3.84 12618 14557 
3 Bottom. 22 inobes .. 14.86 7,52 12297 H9(18 
4 Entire face , 93 inches ... 11.22 4,85 12762 14659 
Bellev ille, Illinois. 
1 ToJ>, 4 inches .. . 6.75 3.35 13629 14801 , 
2 I.t inch, 2 inches from the top 2 .09 2.66 14255 ll724 
3 Ectire face , 76~ inches 12.47 4. 19 12587 14611 
DuQuoin, Illinois. 
1 Top, 30 inches ... ................. 6.13 .76 13573 14498 
2 Bottom, 69 inches . .... .......... ... 14.71 .98 12181 H338 
3 Entire lace .. 
.... 1 12 . 11 .91 12603 14338 
CONCLUSIONS. 
I. A unit substance provi sionally designated as "actual coal" seems 
to exist for a g iven mine or for a more or less limited area. 
2 . T he indications points to this un it sub tance as th ordinary 
coal fr e from moisture, clayey-ash, hydration of the clayey-ash, iron 
with th e necessary sulphur to constitute pyt-ites, and the remaining sul-
phur undeterm in ed as to its combinations. 
3· The hea t valu es for this unit oal show a ufficient uniformity to 
make it well worth whi le, esp eially in view of the p s ible advantages 
in volved to follow with carefu lly correlated data, the evidence;; of 
onstancy and the onditi ns and li mits f varia ti n, which character-
ize this material. 
Alterations of the Composition of Coal During Ordinary 
. Laboratory Storage. 
(BY S. W. PARR AND W . F . WHEELER.) 
The State Geological Survey in cooperation with the Engineering 
:<:xperiment Station of the University of Ilinois has developed a number 
>f facts in the chemical study of coals of sufficient importance to re-
:eive consideration in any work upon this material whether of a tech-
tical or an investigational character. There is evidence that coal de-
>reciates in fuel value from the time it is mined until it is used. 
The deterioration is greatest at first and continues at a decreasing 
ate for an indefinite period of time. It is probably most active during 
he first two o r three w:eeks after the coal is mined and even in the 
ase of small laboratory samples tightly sealed, it is still very ap~ 
•reciable in amount. A number of factors, such as temperature, ex-
'osure to the air, and size, affect the rate of alteration. If the coal is 
ntirely submerged in water, the loss is at a minimum, if the coal is ex-
>osed to the air in a warm place, the loss will reach the maximum.* 
~his deterioration proceeds along two lines; one of a physical and the 
•ther of a chemical nature. 
The first of these changes seems to be a direct result of the removal 
f the coal from the seam. W hen the coal is taken from the ground, 
: is released from considerable pressure and is broken up so that a 
trge surface is exposed to the air. As soon as coal is thus exposed 
t begins to lose its absorbed combustible gases and to absorb non-
,ombustible gases from the air instead. The importance of this loss is, 
·f course, dependent entirely upon the amount of gas originally in the 
oal. With some coals, the absorbed or occluded gases are consider-
'ble in amount and thei r loss may be of importance to the gas maker. 
Iowever, there are but few coals that contain as much as I per cent 
f such gas. A number of European and American gas manufacturers 
ave noticed a considerable difference in both the quantity and quality 
,f the gas made from coal that had been stored fot· a few weeks. t 
.ess gas and gas of a lower heating value was obtained from the 
tored coal than was made from the same kind of coal used soon after 
:was mined. 
•see · ··weathering of Coal" in this Bulletin. p. 190-204. 
tor. Habermann, J., Gasbel, vol. 49, p. 419 . 
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Our first positive evidence of the loss of occluded gases was fur-
nished by .a number of laboratory samples. Some of the first samples 
that were collected by the Geological Survey in the sununer of 19o6 
were kept in the laboratory for nea rly a year before the chemical work 
was begw1 upon them. The samples in question were collected in the 
mine as face samples and were sent to the laboratory in sealed gal-
vanized iron cans. \Vhen they arrived at the laboratory they were at 
once transferred to one-quart g lass jars. Twenty-nine samples were 
placed in jars of the type shown hereiV'ith, known as the "lightning" 
or "Putnam" jar. Extended experience with this jar as a container for 
souium peroxide, a chemical with unusual avidity for moisture from the 
atmo phere, has proved it to be possessed of a nearly perfect seal. The 
remaining twenty-one samples were placed in common Mason jars 
with metal caps and a yery indifferent seal. After standing about ten 
months, the "Lightning'' jars were opened and a slight pressure of gas 
was noted which suggested the testing of the same with a lighted matc.h. 
In twenty-si_x of these jars the gas ignited with a strong blue flame, 
burning up from one-half inch to six inches above the top of the jar. 
Upon covering with the cap and testing again with a match, the gas 
from these jars would reignite for two or three successive times. Two 
of the jars had been previously opened without testing the gas, so it 
is not known whether they contai ned inflammable gases or not. In one 
of the jars tested, the gas was almost entirely nitrogen and it extin-
guished the lighted match. Not one of the twenty-one Mason 
jars with the metal cover contained any gas under pressure and 
no tendency to ignite was manifested. It should be noted that all 
of the e jars "·ere in diffu ed lig ht, but not in the direct sunlight, and 
that only the "Lightning" jars possessed a perfect seal. The jars in 
question were all full of coal to within one inch or less of the top. By 
referring to figure 4, it will be seen that, with the exception of the 
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·rubber gasket,. the .eniire inclosure 0f the material is of glass. The 
gask!'!t, however, is an exception to this, but it is held with a. very pos-
itive pressure by rea.Son ·of the lever device for clamping on · the top. 
~The ct>nditions in the ordinary Mason jar are different ih that a metal 
screw cap is employed and the compkteness of the seal of the ruhber 
-gasket" is questionable. 
· · The above positive evidence of the release of combustible gas f rom 
the coal after it is broken. out of the seam · will accouqt in part 'fcir the 
decrease in the .heating value of the coal. If the. exudation of combus-
tible gases is ·accompanied by a corresponding absorption of non-com-
bustible . gases, oxygen, nitrogen and carbon dioxide, as Richter* 
and others seem to have proved, a considerable part of the apparent 
loss will be thus acounted for. That part of the indicated 'Joss which 
is due, therefore, to tlie absorption of inert gases, does not represent 
an actual loss, but results from the increased weight of the coal. 
The second process responsible for the loss in·· the calorific value of 
the coaf is entirely chemical in nature and is probably" the direct oxida-
tion of the . carbon, hydrogen and sulphur in the coal. . This second 
process is riot· so active in small sealed samples as ·it is in the larger 
lots of coal exposed to the air, but even i1'1 laboratory samples it is 
active as long as oxygen is" present, the rate of oxidation being de-
·pendent on the temperature, and increasing rapidity as the temperature 
increases. A large number of old samples have been examined in 
·this laboratory and the majority of them showed only r or 2 per cent 
.of oxygen in the atmospherP. of the jar. These samples had all been 
exposed to the air and ·air dried, and had been opened more or less at 
the time they were being analyzed, thus permitting "any inflaminable 
:gases to be lost ; subsequently, however, they had stood unopened for 
various lengths of time, from six months to three years. Out of twelve 
·one-quart "Lightning" jars, each a little less than one-fourth full of 
buck-wheat size coal, five contained as little oxygen as t6 extinguish a 
lighted match as soon as it was placed in the mouth of the jar. 
The pyrite and marcasite in the stored samples also suffers from ox-
'idation, especially 'if there is moisture present. Ferrous and ferr ic sul-
ph'ate crystals have been 'noticed iii. a large number of samples, some-
times within a very few months after the samples came· into the labor-
atory. The amount of ferric sulphate and sulphuric acid derived from 
the oxidized pyrite was determined in one sample that had been tm-
opened fo r tli.ree years and from thi s the amount of oxygen that had 
been used up was calculated . It was found to be 1.99 g rams or 1:,39 
liters of pure oxygen, equivalent to 7 liters of ordinary air. Wh en it 
is remembered that the jar in which this sample wa s kept had a vol ume 
all told of only one pint, and that this space was occupied to the extent 
of at least three-quarters of the total with coal of buckwheat size, and 
when we further remember that these jars are possessed of an appar-
ently absolute seal without opportunity for transferrence of oxygen 
from without, there is further evidence of the fact th at occluded 
*Dinglers Poly. Jour., vol. 190, p. 398 ; voL. 195, p. 452. 
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oxygen or air must have been present in sufficient amount to accom-
pli h the work indicated by the t ransformation of the pyrites 
to ferric sulphate and sulphuric acid, or that there was some 
actual decomposition of the coal itself. The above evidence of 
the deterioration of laboratory samples of coal is further borne 
out by the calorimetric determinations on a number of sam-
ples. In an article by one of the writers* reference is mad~ 
to the necessity of making calorific determinations where com-
parisons between different instruments are involved, at approximately 
the same date. To quote from that article- "A comparison of calori-
meters should be made at approximately the same time. A series 
of calorific determinations made on finely g round samples on May I~, 
1900 was found to give a reading 2-4 per cent less on July 12, I<JOO. It 
was found necessary to repeat practically all of the results showing a 
deterioration in the finely ground samples. This subj ect will receive 
further attention later." 
In the comparison of the calorific values of the first series of Illinois 
coal , analyzed by the S tate Geological Survey, with similar calorific 
values obtained by the U nited States Geological Survey Fuel T esting 
Plant of St. Louis, a considerable discrepancy was noted. T he samples 
in both cases were taken from the face of the seam and were handled 
in identicaJly the same way except that there was a considerable differ-
ence in the length of time between the collection of the sample and its 
analysis. T he same type of calorimeter was used, the one in this labor-
atory being of the Mahler-Atwater design. It was operated in a room 
where the temperature could be kept very nearly constant. A fter due 
consideration of the possibility of the variation in results being ac-
counted for by the difference in operators and laboratories, it was 
thought probable that the differences noted were due principally to 
the greater lapse of time between the collection and analysis of the 
tale Geological Survey's samples. The correctness of this conclusion 
seems to be ju. tified by the results from a simi lar ser ies of samples 
which \\Cre analyzed immediately after collection. 
The following- tables show the constancy in direction and amount of 
the chang-e of calorific value clue to lapse of time between the collection 
anrl analy5is of the samples. 
• .\ • '•·w nllurlnwtl'r, hy ~. ,V, Pnrr, Jour. A mer. Cbem. Soc., Oct. 1900, pl 65"0. 
PARR AND WHEELER ] ALTERATION OF COAL IN LABORATORY. 
TABLE No. r. 
Cornparisot~ of U. S. G. S. with Illinois G. S. Values. 
U.S. G.S. 
No. 
Ill. 1 ... . 
Ill. 3 .. 
Ill. 9 ... 
Ill.lO 
Ill. H .. 
Ill. 15 . . . 
Ill. 16 ... 
Ill.18 .. 
·····9s:oo:9i .!O'Fallon . 
........ . :i:iO . Marion . *. 
. .... 'Si: !)2: ga:S( .I Staunton* . . .... ... . 
. West Frankfort .. 
·· ··· · ·354 t 
··ai:sz . Sprin2fie}d .· . .... ·. ·.·.1 
. Centralia .. 
... i67:i68;i69 t 
... . 322:325 Herrin. . ... ··I 
:iSS . LaSalle .f .. .. 
*Samples not from mine, but from adjacent mines. 
tSamples from the same mine. 
+Average of several samples from neighboring mines. 
;~:;;1 1 :. ~:::·: :::: ::~:·:~ 
}~~~11·· .. "":j;82"" ...... · · ~4:7"" 
}~~~~ · · · · ·:ais·· · · · ·· · ·:2:2·· 
14461 
·····:444 ····· ·:aT 140201 
14587 
········:aao ·······:2:a 142571 
14558 
. ..... ··:29i 
·· ·· ··:2:o·· 1C267l 
14722 
····:282 ·······:i:9 14140 
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TABLE No . . z. 
Comparison of Values /or Fresh and Old Sample~ by Illinois Geological 
-s~wvey. 
Ill . G. S . Lab. No. 
B. t . u. per I I 
~~\~~~~~ in_ B. t. ~- dlff~~;~~ 10 lb. Ash. Difrerence ~er cent o~ 
Free Coal 
.f21... 
307.308. 309 . . 
459, 160, &108 ' 
223 & 325 . .. 
160 ... 
.325 . . · 
462. 
330 
. 510, 740, 741 .. , 
81 & 82 
551 ... .. 
332 
658 .. . 
333 .... . 
1111 
317 .. 
858 .. 
..... !DuQuoin ......... , 
. . . H errin 
. ... . Clifford .. 
.... Marion ... 
.... Springfield .. 
. \Vestv ill e 
- t 
. Himrod 
.. Eldorado 
1114 .. 
315 .. 
1110 .. 
359 .. 
111 2 .. 
418 
11 21 .,, 
3111. 
. . . . . . . . . ....... , . . ...... Harrisburg ... . 
. ............ . . . . Eldorn.do 
. .. .. Mnryville .. 
··· ::::[OI'risCit)' 
• HnmJ')I('A nnt fro m mine, ·but from ncljnceot mlnes. 
t Hn mplf'R frum 1 hr same mine. 
f,\\•f>riiJ.:'Il fl( 1'\'r•rnl 1-\Rnl p) 8 fi'O IU O('Jgbborfng WIOCS, 
14386 
140091 
146HI 
142851 
14615 
14213 
14781 
14335 
144681 
140201 
14550 
14054 
14564 
14087 
14857 
U59i 
14662 
14931 
14622 
15131 
1·1939 
IJ450 
141 31 
"''" J .... 
-377 
-362 
-402 
-446 
-448 
- 496 
-477 
-278 
- 195 
-309 
- 192 
- 316 
14658 14 M2~ :1;16 
-2.6 
-2.6 
-2.1 
-3 .0 
-3. 1 
- 3.1 
-3.3 
-1.1 
- 1.3 
- %.1 
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TABLE No.3· 
Comparison ,of 'New U. S . G. S. Samples with New Samples by the 
··. . lll.S.G . S. 
. ·- 1· Ill. ·G. s. ~a%. ~o~· Lab. No. Locality. 
l
B. t. u. per lb .. I I Ash. Water Di'tlerence P~r cent of 
Su~~gur in B. t. u. 1~ff~~·etn~~ 
Free Coal , 
Ill. 3 ... 1:· ...... 462 . Mariont 
""iiis ·Troy. F 
Ill. 7. :.· . . .. : . : ... .. 723:7-i:I;- 725 .. Collins~ille. 
Ill. 4 
Ill. - 9 
Ill.14 
''735,· 73'6. '737 · Staunt~n . . 
5'40: 740-, : 74i · · Spring~eld 
Ill. 16 ............. '459: 460' .. iOOB- Herrin* .. 
Ill. 19 ................ "4i9;·42o · lzieglert: ....... 1 
•Samples not from mine, but from adjacent mines. 
l!~~l "+226 . +i5 . 
l:t~ .. .:..:_27i ... ":.:i:9' 
11373 
!14621 
14615 
!14260 
14164 
· ! 14168 
14558 
!11617 
14601 
14463 
+!.7 
:...:355'' 
- 2.1 
.. .... +89" +·x· 
... .:..:.ias -1-" .:..:_·:9 .. 
!Samples from the same mine. ;.. .. 
+Average of several samples from neighboring mines .. 
It will be-noted that in -Table No; I , the Illinois Geological Survey 
samples all show a considerably lower calorific value for the ash,_ 
·water and sulphur free coal than do the United States Geological Sur-
vey samples. In all of the analyses there given, the samples had been 
lin the. State laboratory for_ six months or mor~ before being .analyzed 
whereas the United · States Geological Survey samples were analyzed 
soon after they were collected. 
In Table No. 2, the same variation is shown except that in this case 
'the samples were all analyzed in the same laboratory, thus overcoming 
any differences that could have been due to that source. The samples 
that sfood for six tnontlrs dr more in the laboratory, show a loss of 
about 2 per cent in heating value. 
Table No. 3 is given to show the agreement between the two labor-
atories when the samples w~re analyzed soon after the collection in 
each case. Even in this table there is a considerable variation but it 
will be noticed that it is not all in the same direction as was the case 
where a greater and uniform difference in the length of time between 
collection and analysis existed and also it is much less in amount. In 
the extreme cases, United States Geological Survey No. 7 and Illinois 
Geological Survey Nos. 723, 724 and 725 , where our results were 1.7 
per cent higher than the St. Louis results, it was found that the lapse 
of time was twenty days and twelve clays respectively. In the case of 
Illinois No. 9, and Illinois Geological Survey Nos. 736 and 737, the 
lapse of time was six days and twenty days respectively and our re-
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suits were 2-4 per cent lower than the St. Louis results. In this con-
nection, it .will be interesting to note that in table No. 2, the samples 
showing the smallest loss, i. e., samples Nos. 358 and 359, each with 
1.3 per cent loss, were kept in the laboratory only about three or four 
months instead of six months or more as were all of the other samples. 
Definite information is not at hand as to the length of time between 
the collection and analysis of any of the other United States Geolog-
ical Survey samples, but, in the case of the two just mentioned, it will 
be seen that coal that stood longest in each case had the lower B. t. u., 
irrespective of the laboratory which made the analysis. 
In the comparisons between samples where an average value is given 
the average is always very close to the value for each of the individual 
samples so that the di rection and magnitude of the variation would 
not be materially affected if the comparison were made with the in-
dividual samples. 
It is interesting, also, to bring together the averages of the results 
in the three preceding tables for further comparisons, so as to note the 
extreme uniformitv of the variation that exists between old and new 
samples, and also t o note the agreement between the tw.o laboratories 
when fresh samples are used by both. 
TABLE No. 4· 
Averages from Tables N as, r, 2 and 3· 
Table Nd. 1. 
t7111inois Geological Survey samples compared with 81 
United Stutes Geological S urvey samples. 
Illinois Geological Survey samples analyzed 6 months to 
1 year after collection. U. S. G. S. analyses made soon 
after collection. 
Table No. 2. 
17 Illinois Oeogolical urvey samples analyzed 6 months[ 
to I year uft.er c·olle('tion,compn red with 16 similar samples 
a.n ul yzed wit.hio to weelts after c·ollectt:~on. 
Table No. 3. 
Older samples . 
Average~~ B. t . u. 
2, 5 per cent lower 
Older samples. 
Aye rn.~;re 365 B. t . u. or 
2 'per cent lower. 
Wt·t·k~ a.rt r r t·ollr<·tton <·omrm.red with 7 United SLOtes Oeo- A "crntte 29 B . t. u. or 
16 llllnols 0 Polou-icfll Survey snmplcs onnlyzed within 21 Illinois Geologlcu.l Survey :"1\ruplus. 
lovk ul Survt•y 8t\.mple~ u.nulyr.ct1 soon n.ft.er collection. .2 per cent lowt'r. 
SUMMA RY. 
l. An <·.x u<lalinn o f romhust ih lc gases from coal occurs after the 
br t·a kin~ n11t n f th sampl e from the sca m. 
2. \\ lr <· rr rna l is <'J-. pnst•d on absorption o f atmospheric gases, oxY-
g r·n, nitrogr•n am] \:t rbnn diox ide a compa ni es th cxtuclati n f hydm-
rar lu•n'. 
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3· Samples of coal in most carefully sealed containers are subject 
to alteration, resulting in loss in calorific value. 
4- The process of deterioration is probably due principally to the 
direct oxidation of the carbon, hydrogen and sulphur of the coal by the 
occluded oxygen or the free oxygen of tlw air. It is also due to the 
exudation of combustible gases and the absorption of non-combustible 
gases. 
5· The rapidity or the extent of this alteration var ies with different 
coals but is probably most active during the first two or three weeks 
after the coal is removed from the ground. From the present data , the 
deterioration of the sealed coal samples seems to be slow after a lapse 
of six months or a year. Studies noW\ in progress may give more 
definite data on this point. 
Artificial Modificaiion of .the Composition of Coal. 
( B Y S . W . P ARR A~ 0 . K . FRANCIS.) 
I N TRODUCTION. 
Coalite- During the year I907 a good deal of notice has been given 
in the British press to a product which is of considerable interest in 
view of certain experiments carried on in the laboratory of Applied 
Chemistry of the U niversity of Illinois fo r several years past* The 
following description is abstracted from a series of articles published 
in The Iron and Coal Trades Review, during I907. 
The process for making coalite has been patented in the United 
States, England and Germany. The British patent claims that the 
method consists in subj ecting any bituminous coal to a temperature ap-
proaching 8ooo F . (426° C. ) for about eight hours, or ·until the il-
luminating gas ceases to be evolved, in closed rectangular retorts, 
placed vertically in a gas fired furnace. When illuminating gas ceases 
to be evolved, and the mass is substantially fr ee from tarry compon-
ents, the heat is suddenly a rrested by the introduction of steam, and 
the product removed from the retort. Each retort has a capacity of 15 
cwts., and each charge yields about I I cwts. of coalite. This may vary 
with different coals, but the yield will generally be about 70 per cent. 
According to the claims made for coalite, the yield and by-products 
will compare favorably with that obtained in the manufacture of 
illuminating gas. 
The analysis of coalite is stated to be: 
Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 per cent 
Volatile matter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12 per cent 
Fixed carbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . . . .... 80 per cent 
Sulphur ............. .............. . . . .... . ... . . .......•. . .... 1 per cent 
B. t. u ....... 13500 
The samples which have been on exhibition in London resemble coke 
in appearance and combustion, burning with a blui h flame. T he Eng-
lish press seems to be unfavorably disposed towards coalite, probably 
nn acount nf the claims made by the promoters, that it is superior to 
any fnrm of ~team cnal, and because o f the dili g-ent efforts to float the 
~t,rk of tlw company, which is capitali zed at $-75·000 with permis ion 
tn incn·asc to $to,ooo,ooo, thus givi ng many of the attribute o f a 111 •re 
st<lCk·johing- tntcrprisc. The tota l profit i estimat d, in the prosp 'C tus 
• Anthrru•l1ln~: (If TUinmlnou& Cont. Rtntr Orot. Runcy, ll ll n ol~ null, l , p. HlO. 
'ir; 
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at two and one-half million dollars a year from the production of 
2,10o,ooo tons of coalite and the resulting gas, apart from other by-
products. 
The Scottish Smokeless Coal Co. claims to make from non-coking 
smalls, a fuel having an analysis practically the same as coalite. The 
Gas Light and Coke Co. of London advertise a smokeless fuel under 
the name of "Carbo." The South Metropolitan Gas Co. will probably 
place a similar product on the market. From these and other consid-
, erations, a serious question has been raised as to the validity of any 
' patent intended to cover the process as outlined. 
Experiments at Urbana--This mention is made of the main fea tures 
involved in connection with "coalite" because of a certain resemblance 
in method to the experiments carried here. The lack of any detailed 
study of the reactions involved in the process, together with the value 
I 
which such resulting facts would have, aside from their direct com-
mercial bearing, furnish ample reason for a continuation of this work. 
An account of these experiments was given in the Year Book for 
I9o6. They were originally taken up with a view to the possible modifi-
cation of bituminous coal in such a manner as to eliminate largely the 
constitutents which tend to produce smoke in combustion and the pro-
duction of a material having the essential properties of anthracite or 
semi-anthracite coal. The results as tabulated last year showed a pos-
sible increase in the fixed carbon of 25 per cent and over. The experi-
ments, however, were of a preliminary type and took no account of the 
composition of the evolved gases nor of the varying effects that might 
be produced by different kinds of atmosphere. A continuation of this 
1line of work seemed warranted and the earlier tests pointed out, at 
least in regard to their main features , what conditions should be ob-
served in further experiments. 
. The work already referred to, developed in a general way the type 
of apparatus needed and the conditions under which further tests 
hould be made. 
Mr. Deane Burns,* in his thesis investigation had made use 
of a small metal cylinder of six to eight grams capacity, which was 
brought under temperature control by being fitted into a hot air hath . 
With this device some attempt was made to govern the kind of at-
mosphere in which the distillation should proceed. In the tests herein 
recorded, a larger furnace with definite circulation of atmosphere was 
provided as in the description below. 
LATER EXPERIMENTAL WORK-FrRST SERIES-NITROGEN ATMOSPHERE. 
Apparatus-The first series of experiments was made in a non-oxidizing at· 
mosphere in order to eliminate, a~ far as possible, those variables which 
would result from oxidation. While this would be an extreme condition, and 
me not possible as an industrial feature, for experimental purposes it would 
Ldmit of the study of actual changes taking place as a r esult of heat a lone. 
!'or this purpose, therefore, nitrogen, free from carbon dioxide and oxygen, 
~ : :~:~~:::~ a~~i~r!~~n~a:f ~:i:;~~ ~~~ s~i;h~~ ~~~?~~~~ ::;r o~~~~ttt~ 
•Burns, Univ. of Ill. Thesis, Class 1907. 
t Jour. Amer. Ch ern. Soc. , vol. 27. w. 14-1 5, 1905. 
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permit of easy obserYation of the process . As claimed by the author, it is 
not difficult by th is method to prepare large quantities of nitrogen , and at a 
rapid rate, when once the operation is under control. 
The essential parts of the appartus are shown in figure 5. 
APPARATUS FOR PREPARING N ITROGEN 
FIG. 5. 
A. A. is an ordinary combustion tube, 2 em. or over, in diameter. and 1 
meter long: B is 40 em. of loosely rolled copper gauze; D is 35 em. of copper 
oxide, the wi re or ga uze form preferred: E is made from a piece oC bard 
glass tubing; F is a small porcelain tube or pipe stem. a Rose crucible stem 
was used in our appa ratus; G is a thick piece of asbestos board Cor protect· 
ing t he stopper C from t he beat: the wash bottles K aud K' are half filled 
with water anrl sen ·e to indicate the speed with which air and hydrogen an 
bf'lng admilted. The generator· H. dev ised by l\lessrs. McClure and Barl<er,• 
neerls by lillie descriptio n. The rese rvoir for dilute hydrochloric acid Is 
placed ahout ~ mNPrs ahove the tabl e. th e flow being controlled b)' stop-
(·cwli. R': .1 Hf' n·p~ aH a re~e rvoir t'o r the spenl nr id which ipbons OVt'r from 
tlw ~Pnrr;~lol'. 
Tlw nf1t·o~.:,Pn .va~ used as soon as pos iblr Hftrr prepilt'ation , ancl when 
;rnrd~·z<• rl, 1\UH fonnrl to he free from h~· drogen a nd c·arhon dioxide. with hut R 
YI'I'Y Hllv:ht 1 nu·p of oxygen, whidl may hnvf!' h n due lo oxyg n clissotved 
In t lu· \\,.Uft· r of 1 hi' C"RHOmf:\lt"r. 
'T'hf• uppnratus u~pcl fo r th<' PXpf' rim P nl ~ on ron! is shown in plate 7. It 
c ·cm ~tH f H or au lr·on n·tort pla<·ec1 in an· oven. whirh is l?ll<'ttsed in ashPHtOI 
\n l·xlt tnl11• l< ·arl inlo two fl :'" l<S. kept <'Old wllh running water. which s~rvt' 
fur r·nll<·r·lln~: llw llqnirl prori\11'\R of cll st illnlion . 'l'h s~ flaSl<s. with their 
rolllll't'llon • \\PI'P wt'IVIH'd IIC'fO rt' (1 tH'h (I XJl rimPnl : thC' irH'l'OOSP in wt"i~tbt 
"'" <'flllo·tl ""'''" :lllol oil Tlw (fllHllllltPs of Wtll~r and oil were dPtcrmlned 
1:11 ~r h> KC )IIII'HIInn Brynnrl t hP~P b sho" n the "af ty fiRS I, , used to c•heck 
llll\' h:ll'l\\\111'11 llnw of waiP t' from llw A':IH hottiN~ into thf:" ronth\n~rt· fln~k, 
['_\1\lt .\:\0 FHANCJS.] ARTlFICL\ L J\10DIFI CATION OF CO.\L. 
RETORT FoR Low- TEMPE RATURE 
COAL DISTILLATION 
FIG'. 6. 
The details of the retort used are shown in figure 6. 
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Temperatures were indicated by a mercury thermometer, with carbon 
dioxide under pressure above the mercury to admit of high temperature 
readings. This thermometer was protected by a glass tube, which was sealed 
into the retort by means of a piece of thick rubber tubing, being first pulled 
over it, and then over the end of the retort as shown in Figure 6. This 
system permitted the thermometer to be withdrawn for r eadings without 
disturbing the atmosphere in the retort. 
Material-The bituminous coal used for this series of tests, was a sample of 
No. 7 coal from Williamson Co., Ill. , (Carterville), and was marked No. 686, 
for identification in this laboratory. It had the following composition: 
No. 686 
Moisture. 
Volatile matter .. 
Fixed ca.rbon . . 
Sulphur ... 
B. t . u. per lb. 
B. t. u. per lb. ash wnter a.nd sulphur free .. 
Moist C'oal. Dry coal. 
12 .• 80·· 1 13. 2£4 
1! .567 
The dry ash, 8.30 per cent, as shown in t he above table, was used as a 
standard condition for r eference. The results of the proximate analyses were 
calculated to the dry basis by subt racting the percentage of moisture from 
100, dividing the remainder into each amount and multiplying by 100 to read 
as per cent. 
51 · 85~10~~e: 5~arbon x 100 = 55.47% Fixed Carbon, Dry Ba,sis. 
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The formula for calculating the B. t. u. in terms of "corrected" ash ~ntl. 
water free, i. e., ash, water and sulphur free basis,* may be expressed aa 
follows : · 
B. t . u~;~~!~g:~ ~z~u!p~u~.7 4050 ) x 100 = B . t . u . per lb . unit coal. 
E·:ramvl~ 
100 ~~<so-:,~o: t:~ 2_10) x100 ~ 14567 B . t . u . per lb . unit coal.t 
Mechanical Operation-In preparing the sample for this series, a large 
quantity, about 40 pounds, of the air dried coal was crushed to buckwheat 
size, thoroughly mixed a nd divided into several portions, each lot being num-
bered to cor respond with the test in which it was to be used. 
The operation may be described as follows: The portion of coal, usually 
something over 2,000 grams, was placed in the retort. (Fig. 6). 
The head of the r etort was brought to place by the screws as shown, and 
a perfect seal secured by means of asbestos packing moistened with water. 
The apparatus, wben connected, was thoroughly tested for leaks. In order 
to wash out t he air, and to furnish an inert atmosphere, nitrogen was ad· 
mitted un t il t he gas a t the exit tube would no longer support combustion; 
usually about 15 liters were required. Heat was then applied and the evolved 
gases collected in the gas holders, two of these always being attached, one 
cut off and held in reserve to be used in case there should be an extra amount 
of gas suddenly evolved or when the first was filled. 
The retor t was turned by hand every minute or two during the operation. 
The exit t ube was polished and coated with powdered graphite in order to 
permit of its turning rea dily within the rubber tubing which lead to the 
condenser fl asks. 
When t he experiment was completed, the retort was disconnected from the 
rest of the appara tus, then sealed with rubber stoppers and slowly cooled. 
The gas holders and the flasks were closed by means of the pinch cockB 
shown in t he illustration, plate 7. 
Analytical Methods-The gas holders were sealed when full , the time and 
temperature recorded and the bottle marked. The amount of gas was easiiJ 
obtained as t he capacit y of each bottle had been determined. Each sample 
was carefully analyzed according to the methods devised by Hempel.t 
The coal before t reatment and also the residue were analyzed according to 
the method recommended by the committee on coal analysis appointed bJ 
the American Chemical Society.§ The samples of coal, as freshly takell, 
were air-dried for twen ty-four hours, carefull y sampled, then powdered sutll-
ciently to pass a 60 mesh sieve. The method for moisture was sllghtl7 
modified as follows: 1 gram was weighed out into a small bottle, especialiJ 
designed for the purpose,1[ provided wi th a ground glass stopper which Ita 
over the outside edge of the bottle, thus preventing loss of ma terial by coD· 
tact with the ground glass surface when t he dry coal Is brus hed out tor tbe 
ash or other determination. The bottle and contents were placed In a toluene 
bath, the cover removed, and the sample dried for one hour at 106 ° C., the 
cover replaced, and put in a desiccator until cold.ll 
The following table shows the conditions under which each test was coD· 
dueled: 
• .l uur . AnH'I\. ( hf'lm. Soc., vo l. 28, p. 032. 1000. 'rrnns. Amer. Inat. i\tln. mng., 8111-
lolln 'lo. Ill. IJ. •19, I flOR . 
t' l'lw •·xr•r•'Hfllon "tJnlt ~on l " te hel'e n ~:~c d to d note tho nsh, wn fC'r nnd sulphur fl'll 
matf'rlnl. .. 
t lf •·ru)wl'fll Cin~t Annlyata, TronA, nrnu lft. 
I.JnUI' Auwr. f' ht•m. Hor .. vol. :!t. p. I 1:10. 1 90. 
tiiR!t> (i••nl Nun•. llllnoiA, Hull. •I , p . 1A5, 1 907. 
I I 11111y hf• IHivlfmblf\ to mt'n t lon lhflf .. tr tho rumtng ~u l pluu·tc nctd tor till 
t'Jc-t•·rmlnlnnllun ot lllumlnnnlM shows a t{' ndcnry to cryRtnlltze, sltgh t warmlog,d 
1l4'tl••f, flflutlon wllh Wftlf'r, wil l prevC'rH thi A. IC$pCrhncni A seem t o tndl cnte that. 
thf " flllutt•tl nrltl will nrtHiurf' fum eH nn<l n h lsslog R(HJnd "hen nddcd to wot~r. II 
~t:;;~rt;, 11~!1;'hl~~'tir111 ~~~S~~~:~flr!,CU:ate~t mny he ot au Ol ctcnt s trength ev('n when dllo 


TABLE No. 1. 
Tut Conditions-Carterville Coal, Nos. 686 and 7w-Atmosp!ttre of Nitrogen. 
Test Number. 
W'eigbt of coal in (rrams .. 
Size of coal . . . . . . . . . . . ........... . 
Period of observation ... . 
Lowest temperature ... 
Highest temperature .. 
Average temperature. 
I 2 I 3 I 4 I 5 I 6 I 7 I 
I . I I I I .. ~ = - - ~ - = . . Buckwheat Buckwhe~t Buckwheat Buckwhe~t BucKwheat Buckwheat Buckwheat 
2 brs. 2 hrs., 20mm. 2 ht·s. 1 hr., 50 mm. 4 hrs. 6 hrs. 3 hrs. 
3 hrs. 3 hrs .. 10min. 3 hrs. 2hrs.,40min. 4hrs., 40min. 7hrs. , 30min. 5brs.,20m1n. 
214°0 22!0 201° I 243° 208° 339° 369° I 
286° 310° 299° 358° 316° 375° 431° 
270° 292° 277° 336° 299° 367° 402° 
2500 > :;; 
Nut ::l 
6hrs. ::1 (') 
8 brs. ;; 
r 
364° 
1<: 
400° 0 
381° 8 ::1 
(') 
> 
>-l 
0 
z 
0 
"1 
(') 
0 
> 
r 
~ 
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The figures at the top of the columns indicate the number of tbe test. The 
period of observation is the time during which the heat was maintained as 
near as possible, at the desired temperature. The total time of treatment 
includes the period of observatio n and the time required to bring the appara· 
tus up to the desired temperatu re. The highest and lowest temperatures 
indicate the extremes which were recorded during the period of observation. 
In the tables below, No. 2a and 2b, the actual values of the resulting prod· 
uct are given, in comparison with the values for the original coal, in order 
to show the entire alterations which have occured. 
TABLE No. 2a. 
Proximate Analyses of tile Residue Compared wit!t !!tat of tlze 
Original Coal. 
Sample No. 686- Atmosphere of Nitrogen. 
I Original ! 1 I 2 I 3 I 4 I 5 6 I 7 Coal. I I 
Average temperatures 270° 1 292° 277°i 336° 299°1 367° ~02° 
Moistut·e . .. 6.53 1.79 1.01 1.53 1 .H 1.00 .70 1.25 
Ash . 7.76 8. 71 8.85 8.85 8.96 8.48 9.20 10 .85 
Volatile matter. 33 .86 33.93 33.58 34.52 30 .37 3L13 25 .31 19.95 
F ixed car boo . . 51.85 55.51 56 .56 55.10 59.23 56.39 6t.76 67 .95 
Sulphur .. 2.10 2.03 2.08 2.08 1.56 1.98 1.98 I Ln 
13. t. u 
········· ···· ·· ······· 
12380 1 12946 13092 12980 13232 1 13282 13133 12i>ilti 
TABLE No. zb. 
Proximate Analysis of the Resid~te Compared ~vith thcrt of the Origirr, 
Coal. 
M OI!itUrP 
A!'lh 
Vtth.l.llh Mnlll'r .. 
J•'hrl·d ('IHhtHI 
~ulphur 
lt .r11 If 
Sample No. 791- Atmospbere of Nit rogcn. 
-I 
Ori1.riDal 
Coal. 
6.MH 
.92 
U.t .lit 
50.06 
20!1 
12113 
0.11 
10.10 
:!:1.:3 
6.'•U 
I ~I 
mn 
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In the above tables, No. 2a and 2b, the advantages exhibited in the product, 
in comparison with the original coal, are exaggerated by reason of the large 
Joss of moisture. It is, therefore, misleading as an index of actual chemical 
transformations, but i t does give a correct relative indication of values in 
the treated condition. For example, the resulting product, in tests 4, 5, 6 and 
8
• ~~o;d~/~~a~~~~::~te~~e ~;P~~cr~~~~fo~r~~ ~c\~, ~1 ~~~~:~;·that have taken 
place, the various constituents must be calculated to some common unit for 
comparison. This bas been done in tables No. 2a and 3b, where the unit 
employed has been the original asb con tent of the coal, when reduced to the 
dry or water free basis. 
TABLE No. 3a. 
Resnlting Constituents Compared with Unit Ash, Dry Basis. 
Atmosphere of Nitrogen.-Cartenille Coal. Sample No. 686. 
Average Tempentture ... 
Ash .. 
Volatile Matter . 
Fixed Carbon .. 
Sulplmr. 
I I 
'.rEST NU~rtn:RK. l~~~~ - 1 2 1 3-1 - l 
8
. 
30 
1 
8 
2::0 
8 
2::0 1 
8 
2::0 
8 
3:: 0 ! 
8 
2: : 0 
8 
3:: 0 1 
8 
l::o 
36 .23 32 .33 31.49 32.38 28. 13 33.a8 22.86 15.26 
•~ a• ~• ~~ Mm • • •~ ~~ 
2.2l 1.92 1.95 1.93 1.45 1. 9l 1.8" 1. 32 
132H 
14567 
12366 1 12278 
14583 14639 
12173 
14601 
12~57 
11859 
13000 1 11847 
14783 14689 
9819 
14702 
UBy ''Unit Coal" is hero meant the ash and water free basis corrected fo1· sulphur as on 
p. 180. 
TABLE No. 3b. 
Resulting Constituents Compared 1vith Uuit Ash, Dry Basis. 
Atmosphere of Nitrogen.-CartervilleCoal. Sample No. 79 1. 
\verage Temperature . 
~sh .. 
! ola.tileMfltter 
i"ixed Carbon . 
iulphur 
I.T. U. 
Test No.8. 
I. T. U. unit coal basis . .. .. . ......... ..... . . ... . 
I 
. , Values after 
heatmf!, referred lo Values .be. ore I beating 
dry coal. unit ash. 
381° 
9.52 9.52 
37.00 21. 70 
53 17 59. 
2.23 1.3!< 
. . . . . . . I 13290 120iti 
. ...... 14819 I IH8'1 
In these tables, 3a and 3b, it is assumed that, by taki ng ~ unit ash. for 
lXample 8.30 per cent, or the a mount present in the oven dry coal before 
reatment, and calculating the rela tive amoun ts of the several constituents 
o this unit as a basis, an indication woul d thus be made of the .aOI ual 
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changes produced in t he several initial values. Thus, at all temperatures, 
there is an actual decrease in the volatile matter which becomes marked in 
the higher temperature, viz., in tests No. 4, 6, 7 and 8, or from a range of 
375 to 40Q degrees centigrade.* 
In tests 6 and 8, a positive increase of fixed carbon is shown, while in all 
cases a reduction in the heat values is indicated. This reduction is accounted 
for by the hydrocarbon values represented in the gaseous and oil products 
of distillation. Especial attention should be directed to the last line showing 
the heat values calculated to the unit coal basis. These values show a con-
sistent increase throughout. A tentative explanation is offered in that the 
oxygen and nitrogen compounds of the volatile matter have been more largely 
driven off than was the case with the hydrocarbon compounds. If the loss in 
volatile matter as shown had been ch iefly that of the marsh gas (CH.l series, 
a reduction in heat values for unit coal must result. If, however, the loss is 
made up of water of composition, H ,O, phenol, C,H ,OH, etc., there would 
be a relative increase in the heat content of the residual coal. Further, the 
weight of water co ndensing in the flask s and separated from the oil, showed 
in each test an increase over the possible amount which could come from 
the free water present. The increase amounted to 3 per cent in test No. 4, 
4% per cent in test No. 6, and a little less than 3 per cent in test No. 7. 
These figures must represent the percentage of decrease in the water of 
composition. A loss of 2 per cent in this consti tuent would raise the B.t.u. 
factor, referred to the unit coal basis, from 14567 to 14864. This would seem 
to warrant the conclusion that a loss of water of composition occurs. This 
is an important point to further substantiate, as it is a fundamental feature 
of this investigation to develop, as nearly as may be, the conditions which 
govern the various decomposition processes. 
In order to arrive at a further appreciation of the actual changes that have 
taken place, the alterations in the several constituents have been calculated 
to a percentage gain or loss of their original values as presented in Table 
No. 4, as below. From the table, it will be seen that the actual loss in vola· 
tile matter has been accompanied in the higher temperatures, as shown in 
tests 6 and 8, with an actual increase of fixed carbon. The decrease in the 
heat units of the product is not an actual loss but is represented by corre-
sponding values in the combustible gases, as shown in a succeeding table, 
No.5. 
T ABLE No. 4· 
Loss or Gain of Constituents Calculated as Pe1·centage of Original 
Values for Each. 
Samples No. 686 and 791-Atmosph ere of Nitrogen. 
Number I I Vola.tile I Fixecl I Sulphur. I B. T. u. l :~~i!~J l pe ryl~~bs.l ~;;~~~~ 
or Lest. maLter. carbon . water free. dry coal. ture. 
--~--~---+----~--~---7----~----~----
1 .... ... Loss .. 10.75 ·1.56 14.28 6.63 7.00 93 .58 270°(' 
2 Los~ .... 13.08 1.88 12.91 7.29 7.81 92.8J m• 
a Loss . . 10,63 6.85 13.85 8.09 8.33 92 .:J6 277° 
. ... . l~ORS . 22 .35 1.08 35 .27 7.45 9.49 91. 30 300° 
6 .. r ... oss .. 7.86 . 76 13.39 1.81 3.67 96, 73 zwo 
G .. ... r_.oss. :m.oo 15.62 10.6< 11.36 .59 >1670 
Oa.l n .. , 6. 3·1 
7 .. LO"'~- ... 67.88 6.30 41, 11 25 .86 26 .1)8 76.6J 40'.!0 
.. ..... LOH~ . U S!i . 12 0 . 1< 0.81 !11. 10 3~U 0 
U uln. 11 .00 
•( 'l·IIIIKrf\dc d ('ifl'{'('' nro 
"" 
a lb&·ou~h out In this di8CURfiiOU. 1.S+S2x•F. 
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, The character of the gas may he judged from the analyses given below, 
' Table No. 5. No attempt was made to collect all the gas produced before 
test No. 6. Although samples were taken and analyzed, they were not con-
sidered representative of the total volume, so are not given. The figures 
given below were obtained by averaging the analyses of each portion evolved. 
TABLE No. S· 
Composition of Gas as Shown by Averaging Analyses of Portions 
Given Off. 
Test number. 
Temperature .. . . 
Period of observation . . 
Carbon dioxide and hydrogen sulphide .. 
JJluminants . . 
·Oxygen . . 
Carbon monoxide .. 
Methane .. 
Hydrogen . . .. 
Nitrogen .. 
Volume of gas evolved. 
I 
- I 
367°0 . 
6brs. 
21.85 
8.67 
0.00 
8.,2 
2.52 
1. 99 
56 .54 
47Lit.ers . 
402° 381° 
3 hrs. 6hrs. 
17.33 12 .58 
9.5£ 10 .,8 
0.00 0.00 
7.66 6.96 
32.66 28.07 
237 2.07 
29.97 39 .50 
flO L iters. 45Liters. 
SECOND SERIES ; STEAM ATMOSPHERE. 
In this series, the atmosphere of nitrogen was replaced by one of steam. 
Presumably, this also would be a non-oxidizing atmosphere, but the oppor-
tunity to study tbe action of steam directly at the temperatures employed, 
llS well as to compare the action with that where nitrogen was used, was 
deemed of sufficient importance to arrange for this series as given below. 
The apparatus was set up as shown in the illustration, plate 7. Tbe steam 
was generated from distilled water, and conducted directly into the retort, 
which was maintained, as before, at the desired temperature by means of 
gas burners, the retort being frequently turned on its axis. The coal treated 
was from the same mine as that used for the previous series. The composi-
tion of the samples is shown by the following analysis: 
No. 1056. 
doisture . . . 
\.Sh . .. ,, . ... ........ .... . . 
folatile matter .. 
'i:xed carbon . . 
1Ulpbur. 
LT. U .... 
:. T. U. unit cow..l basis ..... .. .. . . . .... ..... . 
I Moist coal. Dry Coal. 
··· ······· ..... .. : I 
3,28 
8.£4 
36.83 
61.45 
2.(9 
12868 
8.72 
38. 07 
53 .19 
2.57 
13304 
U 605 
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The conditions under which this test was made are indicated below. 
0 ~ 1fl ~ '<I 8 t-< ~ :> !'. ~- gj_ ::~ ~~ !i ~a; ~ ~ ~ ~~ ;l¢ 6~. 'g~ " "' ~3 ~ ~~ ~~ ~ g r 3 !; ;; ci 
1056 lsuckwh'at l 2400 gr. 2 hrs. 13hrs.,40min. l 366° 386° 381° 
TABLE No. 6. 
Co11stituents of the ResMue Compr11red with those of the Original Coal. 
Moisture 
Atmosphere of Steam. 'l'emperature 381°0. 
I 
PaoxnlATE ~r,YsEs. II --U-Nr_T_A~sH_B_ .. s_rs. 
Before. I After. Before. I After. 
3.28 0.28 
A sh. .. ... ............. ... 8.44 9.64 8.12 8.72 
Volatile matter . .. .. .. .. .... ....... 36.83 28.51 38. 01 25.78 
Fixed carbon 51.45 61.57 53:19 5579 
Sulphur .. . ... .. ... . .... . . . . . . . . . . ..... ... 2.49 2.37 2.57 2.U 
B. T. U 12868 13221 1330t 11959 
B. T. U. unit coal bases . 14.605 11813 
Those results are very similar to those obtained in an atmosphere of nitro-
gen. It is to be noted that there is a relative increase in fixed carbon (51.46' 
to 61.47), as also an aetna! increase (53.19 to 55.79). The relative heat values 
are higher after treatment, but, when calculated to unit ash (8.72o/o) the' 
value is lower; the loss being represented by the hydrocarbons of the gases 
distilled. An interesting verification of the previous results is also shown, 
in the B.t.u. calculated to unit coal. Here, again, it seems probable that the 
loss in volatil e matter was greater in non-combustible constituents than In 
hydrocarbons. No approximation could be made in this test, of the amount 
of water of composilion recovered, because of the additional water due to the 
condensalion of the steam. The additional weight or condensation would 
represent 8.30 per cent of water. In further experiments witb a steam atmos· 
phere, it may be possible to mal<e record of tbe amount of condensation from 
the steam introduced. 
'!'ABLE No. 7. 
Analysis of (;as E 7•0ll 'fd j i·om flu Coal under an .4/mosphert' qf /(111/t. 
coal 'l'1•tn· 
Nu. l,l:;~.: ·.~ l'nlod l ll )"oh·oo·' . I I ll"urloool , I d I I I l"ol· n t ,lh· 'NI ~\I I I(II I'IJOilO.x K' O\' lllum- m.o n- !\ I t; · lb 1'0· Ntl'()- UIIH'''' ,~w,·ut 'n ~11111 ~ 1 ,., 11ioxllil' · lo:ml:-~ . s.h.ll' . Lhnnt•. ~t' n . .ron. L"lt.! 
JI);,IJ a~ 1 211". ~11ao 12. 10 I· oso 1 1.ao 1 11.60 1 20 .60 o I ~'il30 I m .. 
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THIRD SERIES: OXYGEN ATMOSPHERE. 
The operation was the same as in the previous series, except that au at· 
mosphere of pure oxygen was supplied during the entire period of heatin!':. 
The coal t reated was of the same character as No. 686, and from the same 
mine, with t he composition shown in the following analysis: 
Moisture 
Ash . 
Volatile matter .. 
Fixed ca 1·bon .. . 
Sulphur .. 
B. T. U. per lb .. 
B. '.r. u. unite coal basis 
No. 791 I Moist Coal. I 
................. :: I 
6.13 
8.27 
31.59 
51.01 
2.06 
12"3 
Dry Coal. 
8.81 
36.84 
5«.21 
2. 19 
13290 
14819 
The followi ng table shows the conditions under which this series was 
conducted. 
TABLE No. 8. 
Test'Conditions Carterville Coal. Sample No. 791. 
Test number. 
Weight of coal. 
Size of coal. . . . . . . . . . .. ... . . . 
'Period of observation .. 
'11otal time of t reatment .. 
Lowest temperature . . 
Hillhest temperature .. 
Atmosphere of Oxygen. 
2350gms. l 2200 I 
Buckwheat. I Bnckwbea. t. 
3brs.10min. 4 hrs. 
4brs.20mm. 5brs.15mm.l 
2000 I 
Buckwheat .. 
4hrs.20min. 
3 hrs . 30min. 
34.6° 
404° 
379° 
2350 
Bu(·k wheat. 
4 brs. 
6 hrs. 
:J49° 
102° 
375° 
~::: I ::: 
Average temperature .. .. ......... ] 279° 346° I 
------------~------ ----~------~------
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The composition of the coal before and after treatment in an atmosphere 
of oxygen under the conditions as indicated, is shown in the table below : 
TABLE No. 9· 
Pro.'rimate· A nalysis of the Residue Compared with the Original Coal 
Sample 79r. 
Atmosphere of Oxygen. 
TEST NUMBE R. 
IBefore.j After.I Before.j After. I Before.! After.IBefore.i After. 
A verage Temperature . 279° .. . 1 346° . . . . . . . . I 379° 
" 
.. 1 375° 
Moisture . . 6. 13 0 .82 5.99 0 .82 5.97 0.75 5.03 0.16 
As~h ... 8. 27 8 .61 8 .26 8.90 8 .01 9 .67 8.10 9.68 
Volatile Matter 34 .59 35.06 36 .01 30 .80 35 .19 21.25 34.01 25.27 
Fixed Carbon . . 5101 55.51 49 .74 59 .48 50 .83 68 .33 62.86 64 .59 
Sulph ur .. 1 2 .06 2.07 1.98 1.92 2.04 1.94 2.07 2 .25 B. 'I.' . U ... "1%565 13027 1 12600 13251 1 12600 13152 1 12750 13U7 
A feature to be noted in this series is the fact that, at a ,temperature of 
279 °0, only a small amount of decomposition has taken place, or, in other 
words, the change in the constituents is about that which would result from 
the removal of the moisture. At 346°, as in test No. 2, a positive decomposi· 
tion has occurred. It would seem, moreover, that oxidation had played a 
considerable part in the changes, as may be inferred by a reference to the 
composition of the gases from this test, shown in table No. 11. The same 
s tatements may also be made in connection with tests Nos. 3 and 4. 
TABLE No. ro. 
R esulting Constitttents Compared 1vith Ull it Ash, Dry Basis. 
Atmosphere of Oxygen. 
T I!:S'r NO. 
IBcfore.J After.IBetore.j After. I Before. I After.IBefore.i Alter. 
A vero.ge 'l'em perat.u re . 279° . .. 346° . ... 379° 375° 
Ash ... . 8. 1 . I 8 .78 8. 78 .52 8 .62 8 .52 8 .62 
Vola.t.llP Matter .... 36.84 36. 7 38.30 30 .38 37. 42 18.72 115' 81 22 .20 
F1 xe<J Curbon 64.21 56.80 62.90 58. 69 64 .06 60 .20 65. 66 66.85 
Sulpbnr ................ 2. 19 2,00 2. 10 1.88 2 .16 1 ,71 2, 17 1.98 
u. ·r. 13: 13330 1310il 13072 1:139!1 1111.'1!! 13<25 11633 
n . '1'. lJ . unit coal ba~ht. .. . .... 1 1<819 14<97 11813 14788 11768 1•793 14800 II' 
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In this table, as in tables No. 3a and 3b, a uni t ash is used as the basis of 
comparison in order to show the actual variation produced in the several 
factors. Since the samples were not ident ical, a slight variation in ash 
makes it necessary to compare the "before" and "after " values for each test. 
It is interesting to note that in an atmosphere of oxygen, the same general 
characteristics are evident as enumerated under series one and two. This 
additional fact is to be noted. An examination of the gas values as given in 
table 11, shows a high percentage of CO, for tests Nos. 2, 3 and 4. This indi-
cates a direct oxidation at the temperatures employed. The amount of oxida-
tion would, perhaps, be in proportion to the volume of oxygen admitted. 
Experiments were therefore devised to test this feature as in series 4, fol-
lowing table No. 11. 
TABLE No. II. 
Composition of Gas as Shown by Averaging A nalyses of Portions 
Given Off. 
Atmosphere of Oxygen. 
Tes t Numbe r. I 
Temperature . . _ .. 
-. . . . . . . . I 279° 3<1.6° 379° 375° 
Period of observation .. . . ...... 4 hrs . 4. hrs . •P 2 hrs. 3 hrs. 
Carbon dioxide and hydrogen sulphide .. 5.25 20.80 12 .73 13.84 
Illuminants 0.00 2.50 3.53 4. 24 
Oxygen . . . .. 13.80 10AO 9. 27 7.68 
Ca.rbon monoxide 2.50 6.60 4.74 6. 64 
Methane .. 7.20 12.27 13 . 68 15 .16 
Hydrogen 0.00 0.00 0 .00 0 .00 
, Nitrogen . . 71.25 47.43 56.05 52. 44 
Volume of gas evolved 
·· ·· ·········· ··-· 
12Lite rs. 23Liters. 50 L iters. 45 Liters. 
FOURTH SERIES : OXIDATION EXPERIMENTS. 
It was thought from a study of the previous series In an oxygen atmos-
phere, and the occasional sudden rise in temperature during t est No. 4, tha t 
there was some internal oxidation of the coaL In order to verify this theory, 
at the end of that test with a temperature of 375', the source of heat was 
removed and the retort cooled to 343'C. ·oxygen was then a dmitted in excess 
to see if any chemical activity would result and show itself by a r ise in 
temperature. The temperature at once rose to 349 ' and copious fumes were 
noticed in the exit tube. Upon opening the retort, t he glass tube used to 
protect the thermometer was found to have been fused a t a point just oppo-
site the oxygen inlet. These facts suggested a series of experiments t o deter-
mine, if possible, the reason for such rapid oxidation and the accompanying 
rise in temperature. 
Apparatus-The apparatus devised for this series is shown in Figure 7, 
and, as may be seen, consisted of two towers fill ed with solid potassium 
hydroxide, and three washing bottles partially fi ll ed with a 50 per cent potas-
sium hydroxide solution. That this solution thoroughly removed any traces 
of carbon dioxide, which may have been contained in the oxygen, was proved 
by means of solutions of barium hydroxide in the two small flasks, B' and B." 
~ round 1500cc Jena flask, F, served as a heating chamber ; a n ickel calori-
'meter capsule, C, for holding the material to be tested, was fi rmly fixed in a 
loop of heavy iron wire and suspended in the flask. Two thermometers were 
190 YEAR BOOK FOR 1907. [BULL. X o. 8 
used, one, T, to indicate the temperature of the gas (oxygen ), and the other, 
T ', was immersed in t he coal within the capsule. The exi t tube led the 
products into a test tube, B, containing a freshly prepared solution of barium 
hydroxide. 
Normally, it would be expected that the temperature of the surrounding 
gas wo uld be slightly higher t han that of t he coal, tbe loss by convection and 
poor conductivity being shown by a slightly lower reading of the thermome-
ter inbedded in the coal. It is evident, therefore, that any relative rise in 
temperatu re, as shown by the thermometer T', would be due to chemical 
activity within the capsule. By charting the log of readings, t herefore, of 
these two thermometers, we have an index of the behavior of the coal. This 
plotting of the curves in the accompanying char ts, therefore, shows at a 
glance the stages at which the changes occur ; the crossing of the lines, or 
t heir relative directions, being due to the addition or removal of the exterior 
source of heat, or to the greater or less activity of t he oxidation process 
within the coal. This further point, however, should be borne in mind, that 
the temperature readings of tbe coal are relative as indicating the average 
value for the mass, since the oxidation no doubt is greater at t he surface of 
the material and the thermometer bulb must pass through zones of higher 
or lower temperature. 
T 
Oxto AT tO N CoAL 
AND 
TEM P ERATURE MEASURe:MENT~ 
F'10 . 7. 
Prrwctlw·c a>•<l H esults-The m thod or operation was as fo llows: 'l'wo 
g rams of th t·oal were placed in the ni cke l capsul . a nd the l h r momeler 
elr-., adjusted as desc ri b d. Oxyge n was then adm itted at the rate of appro I 
mat Jy 150 bubbles per minulc. The Oas lt, 1~. was unHormly healed with a 
constant Jy moviug Bunsen name a nd readings of both theruiOnlt'lcrs r corded 
vc•ry mlnut . '!'he llrst appNll'ant• of c·Mbon dioxld was noted tu the teat 
ao lutlon , 11 . This teM t ulle was changed 'ilh s um iont frcqu0cwy to ludltate 
whrther or not lh evo lution of carbon clloxidc wa8 t·o nlinuous. It served 
to Hhow also varhttlons In qmuclily, slnc·c it coul d easil)' h,, told hy the 
r:qJiril\y Of j)l'l'Cipi l<lliOII , WhCI IH' I' lhl' !';!lS WllS ii!CI'Cl!Sill!; 01' dlmini"hlnp; lD 
amount. 
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By referring now to the accompanying charts , the continuous line in each 
shows the reading for the surrounding ·gas, wh il e the dotted line gives the 
readings for the mass of the coal in t he capsule. It may be said, also, that 
the readings were tal<en at half minute and minute intervals, but, for pur-
poses of the charts, since the di rection of the cu rves were not altered thereby, 
two minute intervals are indicated. 
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F 1u. 8. D ecomposition of B i tu min ous Coal, Powdered, in an Atmosphere of Oxygen 
The points to be noted are as follows : The cross ing of the lines frequentl y 
occurs, showing that positive oxidation of the coal is tal<ing place. If we 
examine in detail, for example Fig. No. 8, which is for a sample of Carter-
ville coal in a finely pulverized form, at the point indicated by the firs t 
eross ( +) or 125 ' , there was a positive appearance of car bon dioxide, as 
shown by the barium hydroxide solution. This appeara nce of carbon dioxide 
continued until a temperature of 155 ' was reached, when the chemical activ-
ity became so great as to cause a much more positive evolut ion of carbon 
dioxide and a very rapid rise of the thermometer T' ; at 168 ', as indicated 
by the de!ta 6 , the coal showed the presence of fire a nd , of co urse, thermom e-
ter observations cou ld no 1onger be ta1.;:en. 
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Figure 9 is a repetition of the previous tests as shown in Figure 8, except 
that the coal was of buckwheat size instead of powdered. Carbon dioxide 
first appeared at an indicated temperature of 112°, as shown by the first 
cross ; at the second cross, which is int ended to indicate the point where a 
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very much more copious evolution of carbon dioxide appeared, the tempera· 
ture r eading was 147°. This ra pid vo lullon of a rbon di oxide contlnu d 
ove r a much longer s pace, ho wo v ,., :tnd th acti v ity was not sufficientlY 
groat to show a ,. d glow within the r on! uutll a tcnJpcrnturc o! 258° was 
roached. Thi s s lm nly Hhows lh:\t l h ox idation could procc d upon the 
nnely dlvld ed coa l mor 1'a11ldl y than upon lh buclt whcat s ize. 
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In Figure 10 a sample of P ittsburgh coal in the powder ed form was em-
ployed. Here essentially the same phenomena wer e shown, both as to the 
appearance of carbon dioxide and as to the more r apid evolu tion of the 
same, though the point for the appearance of fire was slightly higher than 
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FIG. 10. Decomposition of Pittsburg Gas Coal In an Atmosphere of Oxygen 
~ith the powdered bituminous coal of Figure 8. This suggests that t he 
>xidation of hydrogen may also have a part in the chemical reactions in-
rolved, as being, perhaps, more readily available in coals of the strictly 
>ituminous type. 
In Figure 8 the results are shown upon a sample of powdered anthracite. 
Phe first appearance of carbon dioxide was again at 125°. At 135° there is a 
tronger evolution of carbon dioxide which continues with increasing rapidity 
1B Indicated by the more rapid rise in temperature up to 230• . At that 
!'oint, a copious evolution of CO, occurred and ignit ion was indicated at 310°. 
-I3 G S 
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One point fur ther should be noted in these tests. For conven ience in chart· 
ing, the r esults of a ny phenomena occurring between room temperature and 
those indica ted have not been employed. In each instance, however, there 
was a slight appearance of carbon dioxide at about 30 °; this disappeared 
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These charts are exceedingly interesting and show that rapid oxidation 
at a relatively low temperature. 1\IIorever, the kindling temperature is 
reached soon after active oxidation begins, depending to a considerable 
extent upon the oxygen supply and also upon the fineness of division, as well 
as the type of coal. 
This study of the oxidation conditions explains, in the main, the reactions 
taking place in the larger masses of coal in the retort. It also bears directly 
upon other studies being carried on in this laboratory in connection with the 
weathering and spontaneous combustion of coal. 
SUMMARY. 
The value of this investigation, from an industrial standpoint, can 
hardly be taken up until after a fuller development of all the facts 
involved. This work is now being continued and includes the deter-
mination of the extent and value of the by-products, such as ammonia, 
oils, gas, etc. 
Concerning the coal residue, enough has already been developed to 
indicate that it would have a special value for domestic use and such 
industrial operations as require a smokeless fuel. While much of the 
volatile constituent remains, it has undergone a change which makes 
it not difficult to carry on combustion without the production of smoke. 
This fact is, perhaps, suggested by the rather close· resemblance in 
1 
composition to the so-called smokeless coals. Because of the very 
great ease with which this material may be broken down, it would 
require, in all probability, to be subjected to the briquetting process. 
The gas given off is of high illuminating power while the liquid 
consists of oils without the presence of tar. Substances soluble in 
water, such as creosote, ammonia, etc. , are present to a considerable 
extent. The availability and value of these by-products will be devel-
oped, it is hoped, in the further study of the problem. 
The Weathering of Coal.* 
(BY S. W. PABR AND N. D. HAMILTO,..) 
In cooperation with the Engineering Experiment Station of the 
University of Illinois there has been conducted during the year past 
a series of tests of the weathering of coals. The storing of coal is 
coming to be more and more a necessary practice in many industrial 
operations and the question of deterioration enters as a very vital 
factor in the case. That such deterioration occurs is conceded by 
everyone, but exact data as to its extent or information as to the con-
ditions which retard or promote it are meagre. Storage plants with 
capacities ranging from 50,000 to I so,ooo tons are becoming frequent. 
Each percent of deterioration in a storage heap of the smaller size rep-
resents a loss of the equivalent of 500 tons of coal. This is a serious 
proposition if true and the present series of experiments was devised 
for the purpose of developing, if possible, some of the facts con-
nected with the matter. 
Richter, after extended experiments in r868, formulated an ex-
planation for the weathering of coal, which does not seem to be dis-
proven by more recent experimenters, to the effect that the weathering 
of coal is due to the absorption of oxygen, a part of which goes to the 1 
oxidation of carbon and hydrogen in the coal, and part is taken into 
the composition of the coal itself. We certainly need more definite 
information in order to formulate a final and satisfactory explanation 
of all the phenomena involved, but Richter's theory conforms to many 
of the known conditions and indicates the close relationship between 
the matter of deterioration and spontaneous combustion. 
The experiments herein described had the disadvantage of being 
conducted upon a relatively small scale, in lots of ten to twenty pounds. ' 
It may be questioned whether deterioration in large heaps would be at 
a corresponding rate. Sti ll , certain conditions eem to attend the pro-
cess of weathering and a knowledge of these facts is a necessary pre-
liminary to the more extensive study of the subject, which we hope 
to follow out. 
Samples were obtained from severa l districts in the , tate o that 
conclusions might be generally applicable. The conditions under which 
the coals were sludicct were as follows: The starting point, of course, 
was the coal in its normal state; that is, as ne;~rly as possible, corre-
•Thr gr1•ntrr portion or thiR nrtlrlf' wnA pnhiiRhC'(I In /)(111110mfc Grolouv. Vol. H . pp, 
OO:l ·7n:t 'l'o tho nrtlrl•' 1\A orlglnnlly pl'lnft'(l l1nvf' hrC'n ncldrcl nddltlonnl (Jotn n,. In· (}lrntNl In thl' ll'xt\ Hf'nclrrH will Onil tht' f'uh.IN•t rurtlu•r cltsru!C~Cd to Rnlt. 17, 
nh'f'I'Htly or l lllnoiA gn~.thlr!•rlng l+lxprrlmrnf Rtntlon. 
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sponding to the condition existing when broken out of the seam. The 
time between the ·mining of the coal and the initial analysis varied 
somewhat, but the fi rst series of tests was made as soon as possible 
after the mining of the coal. In the light of subsequent developments, 
greater stress should be put upon the early examination of samples to 
determine the initial condition. Even under the most careful disposi-
tion of samples in laboratory containers, a deterioration takes place 
which, while not str ictly a weathering process, is still a large element 
in any study of the case and must be considered, if exact conclusions 
are to be available. 
The coal used was of small lump or nut size, and each sample, of 
approximately one hundred pounds, was subdivided in order to sub-
ject the same kind of coal to various conditions. The conditions were 
to be continued through nine months and were as follows: 
(a) Outdoor exposure. 
(b) Exposure to a dry atmosphere at a somewhat elevated tem-
perature, ranging between 85 ° and ! 20° Fahr. 
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FIG. 12. Vermilion county 10 No. 7'' coal ; nut and slack. 
(c) Under the same conditions as (b) so· far as temperature was 
concerned, but to be drenched with water two or three times per week. 
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(d) Submerged in ordinary water at a temperature approxi-
mately 70°. 
The periods for examination were divided as nearly as the work 
waul:! permit into 
I. The initial analys is of the fresh coal. 
2. After exposure for five .months. 
3· After exposure for seven months. 
4· After exposure for nine months. 
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FJO. 13. Songamon coun ty "No. 5" coal; washed pea~ 
For the sake of comparison also the calorific values were determined 
under uniform conditions th rnu~·hout h · nJl'aJJ~ of the l.'arr ca lori-
meter and the results calculated. lo the ·ash- and water-free basi to 
elimi nate, as far as possibll', any va riations in the proce s of sampling 
and to make, as far as possihh:, the difTcr<'nt samples as well as the 
di!Tcrcnt lots comparabl e among- themselves. T h<' rcwlts for each 
sample arc hartrcl in th diagrams her ·wi th . T h ·sc charts arc used 
hy courtesy of till' Engineering- E ·pcrim<.•nt . talinn of the U nivcn.itv 
of Illinois. 
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T he possible sources of error in the methods here used are dis-
cussed elsewhere in this bulletin. It must be admitted that in these 
preliminary experiments they were not at all properly appreciated at 
the beginning . Indeed, it was in the course of this work that some 
of them were developed. The work is believed nevertheless to be 
sufficiently refined for qualitative results, and the curves being simple 
and consistent, may be accepted in that sense with some confid ence. 
It would be well to reserve judgment as to detailed quanti tat ive meas-
urements until the completion of the more exact large scale tests now 
under way. 
The diagrams show a distinct difference between the submerged 
coal and the samples exposed to the air. If we omit Fig. 13 it may 
be fairly said that no deterioration has taken place in the case of the 
submerged samples. I t is not improbable that the initial value for the 
I SOOO SAMPLED THRC:E WEEKS ~fn:R MtNING. 
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FIG. 14~ Christ ian county "No 5" coal; nut and slack. 
coal in some cases is too high, due to variations in sampling or less 
familiarity of the operator as to methods, etc. Indeed, as a whole, the 
values found for the submerged coal throughout the nine months di:l 
I not vary by greater amounts than would be expected with the in-evitable modifications clue to sampling, temperature and other yariables 
of manipulation or surroundings. 
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If we next consider the charting of the results obtained from sam-
ples subjected to outdoor exposure, we find wide variations in amount, 
but a unifomuty as to the· fact of marked deterioration. These samples 
were placed in shallow boxes on the nearly flat roof of a building and 
subjected alike to the changes of temperature and moisture common 
to the months from October to July. The treatment, therefore, was 
identical. The variations, which range from 2 to 10 per cent of loss 
in heat values must be ascribed to inherent properties of the coals 
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li'10. 15. Sangamon county 11 No. 5" coal; lump broken to nut sizes. 
themselves. While all showed more or less of the tendency to disin-
tegrate, they varied distinctly in the ea e with which they would 
crumble under pressure. 
If we consider next those samples repre ented by the dotted line 
or those subjected to a thoroughly dry atmosphere and at a slightly 
elevated temperature, we will find with but one exc •pti n, Fig. 16, a 
greater deterioration than in the case of outdoor exposure, and even 
in this exception th losses in both cases may he fairly said to be t•qual. 
IJ re is a rather unexpected result in that ordinari ly a roof over coal 
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in storage is supposed to be preferabl e to open exposure. It is true 
that coal, in large masses, where heating might more readily occur as 
a result of wetting from rains, might behave differently; but, under 
the condit ions, the results are as stated. 
F inally, the samples subjected to high temperature with frequent 
wetting down, conform in general behavior to those samples exposed 
to outdoor influences. \iVhere differences occur, as in Figs. 14 and 
17, the deterioration is greater in the case of samples having the fre-
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FrG. 16. Perry county "No. 6" coal ; lump broken to nut sizes. 
quent wetting and drying out process. Here, again, the results are 
undoubtedly variable in accordance with the variation of structu re 
and composition of the coals themselves. In general , we would expect 
greater persistency of values in the dense and less friable coals and 
in those with less of iron pyrites throughout their texture. 
Since charting the preceding results, additional data on the loss of 
fuel values have come to hand through the work of Mr. W. F. 
Wheeler, as follows: In collecting certain mine samples of coal for 
I other experiments, opportunity was offered for procuring pillar coal 
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which had been exposed for twenty or more years. Since samples 
were to be taken f rom the working face of the seam, in the same mines, 
it was decided to take su rface samples also from these old pillars. Two 
mines we~:e tim~ sampled and the results are included in the tables 
below, Nos. I to 4· It will be seen that the losses in value a re still 
within the extremes of variation shown by the weathering tests as 
illustra ted in the preceding tests. 
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Fro. 17. PeL't·y cou nly "No. 7" con i i nu l and slnck. 
A furth er test was a! affo rded in the case of a ha lf ca r of coal 
which hacl been exposed to weathering conditions i r a li ttle over 
twelve m nth s. No . R and 9· A nother sample. No. 7, repre ents a 
barrel o f thi s coal whi h hac! been stored by submerging at the outset 
of the les t- presumably ah ul one week after tll ini ng-a nd, which, 0 :1 
lh · thl'o ry that values in that c ndi tion had remai ned prac tically 
unchang-ed, is marie u c of as the basis of cnmparis n fnr these \ Vest-
ville sampl<·s. TIH· main lol of li ft en tons w:~s piled on lh grou71d 
in a rathn l<>w nntnrkrl ht•ap wit hou t C<ll' lT, <ttHI tlltl s exposed from 
(ktoht•r, rcJnfi, to lkc •mhl·r, 1 07. 1\ s:1 111plc 11as lak(•n frnm over 
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the surface and another from the entire mass l;>y throwing out every 
twentieth shovelful in the process of moving the pile. The purpose of 
the test was to determine the difference in· loss between the exposed 
surface coal and that of the entire lot. While a slightly greater loss is 
shown in the surface layer, No. 8, it is so easily within the variations 
, of experimental error, that so far as this rather limited test goes, 
1 
there is not indicated an appreciably greater loss at the surface than 
I 
within the heap. The results on this fifteen-ton lot are referred for 
comparison to the submerged sample, as being most nearly of the 
value corresponding to the freshly mined coal. The last value on a 
four-weeks-old sample, No. ro, is added as showing the drop in value 
for that length of time. 
I 
The possibility of a large drop in values during the first few days 
after removal from the seam was not suspected soon enough to be 
taken into the account for the main series of tests as set forth in the 
I charts. Some of these weathering tests , therefore, show a smaller 
decrease in calorific value than actually occurs, as the fir st analyses 
represent the coal several days after mining, instead of the day it was 
mined. 
Material. 
Belleville fi eld . Illinois (''No.6'' Coal)-
1 ll""' r'=:'sh face sample . . .... . .... .. . 
2 Pillar coal. 22 years exposure .................... . 
Saline-Gallatin field. Illinois (''No.5'' Coal)-
3 Fresh face sample .. . ............ ................... . 
4. Pillar coal, 27 years exposure .. 
Danville field, Illinois (''No.6'' Coal)-
5 Jl4 Screenings. 1 wee!{ from mine .. 
' 6 3 Nut. 1 week from mine . 
I 
B. t. u. per I Drop in HeM 
pound rc- Units com-
ferred to Ash, pared wi th 
W ater and Initial 
Sulphur Free. Values. 
····· I 14785 ... .. 14372 
15188 
14755 
14627 
14586 
413 
134. Screenings, submerged 1 w eek after mining, and stored 
:r :~:~~~:::::::::~::::~~;e1 :·,:~a:x::::::re . . . - ~~~~ ~-
to Four weeh:s after mining . . H410 
3'7 
32, 
178 
As bearing still further upon this matter, opportunity has also been 
1 afforded for noting the drop in values during the time of shipment from various mines to the University. Shipments of r y,(" screenings 
and 3" nut were made from three different mines and th e coal sampled 
as it was loaded and resampled approx imately one week later as it 
was unloaded. 
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The results are tabulated below. Attention is called to the fact 
that here is uniformly a drop in calorific values, which is slightly 
greater in the larger size. 
Loss in Calorific Value duritng Transit. 
Locality . I Size of coal. I When sampled. water and B.t.u. 
I 
B. t . u. of ash. I 
sulphur; free lost. 
1 ID· _adn0 _v_i_lle field.. . ll.i" screenings . . I Same da:r as mined. .. do.. . 7 days after mining. 
Springfield area. 1~" screenings .. Same day as mined .. . 
lw 
.. d
1
o
11
.
1
·a·m ..
5
. 
0
. 
0 
.. 
0
.
0 
...... . do.. . - ~ ~days after mining .. . 
. 13.:1" screenings .. Same day as mined .. . 
.. do.. . .do.. . . 6 days after mining .. . 
coal. 
](68( 
14627 
1H78 
H351 
H 658 
U553 
Danville field.. 13" nut ..... Same day as m10ed I U 768 I 
.. do... : .. do ... ::.. . .... 7 daysaftermining. :::::: ~~-
5 ~~d~.~gfield area . 3"d~ut . ... ·::: :::: i'~~:\?5d:r~e~s,:~~~~- · · ·· · {!~~ 
. . do... . ... . do...... . .... 6 days after mining. . .. . . U682 
57 
127 
105 
l!IZ 
Williamson Co :.:13" nu:: ... . Samedayasmined. · .·:1--:::-1 
--- 68 ;1 
All of these samples were analyzed within a few days of the sam-
pling, but as both sets were analyzed at the same time, and there was •l 
a possible deterioration of the mine samples while in the sealed labora- 11 
tory containers, as shown elsewhere in this bulletin, the drop in value 
may have been even greater than is indicated in the table. 
SUMMARY. 
(a) Submberged coal does not lose appreciably in heat value. 
(b) Outdoor exposure results in a loss of heating value, varying 11 
from 2 to 8 per cent. 
(c) Dry storage has no advantage over storage in the open except 
with high sulphur coals, where the high disintegrati11g effect of sul-
phur in the process of oxidation facilitates the escape of hydrocarbons 
or the oxidation of the same. 
(d) T n most cases the losses in storage appear to be practically 
complete at the end of five months. From the cventh to the ninth 
month the loss is inappreciable. 
(c) Th re ult obtained in small samples arc to be con idered 
as an index of the chang-es affect ing large masses in kind rather than 
in dcg-rt'r, hut, since the losses here h wn arc not beyond what seems 
to c()n form in a g-e-OI<'ra l way to the ·pericnces of u crs of coal from 
larg- • stnrag-c heaps, it mav be not without valu as an indication of 
weathering cfTrcts in actual practice. 
Furthl'r studies arc in prog-ress having referenc to actual storage 
conditions. 
Ash in Coal and its Influence on the Value of Fuel. 
(BY A . BEMEN11.) 
1 
Strictly speaking, ash is an impurity in, or combined with coal and 
I 
in no proper sense a part of it. It is, rather., incombustible mineral 
matter associated with the fuel and remains as a residue after com-
l bustio.n: Under no circumstances is it in any way beneficial ; on the 
contrary, its presence is decidedly harmful. In fact, the ash affects 
the value of coal in larger measure than any other feature of the fuel 
I 
composition. 
From a chemical standpoint ash is of more complicated composition 
than coal proper, as the following list of elements found in it tend to 
show: 
Principal Element s of the Ash. 
Silicon. 
Calcium. 
Magnesium. 
Iron. 
Aluminum. 
Sulphur. 
Oxygen. 
Elements of the Coal. 
Carbon. 
Hydrogen. 
Sulphur. 
Oxygen 
Nitrogen. 
In addition to these principal elements, there are others present in 
much less quanity. These, in various combinations together with alka-
lis, form compounds which are more or less fusible at temperatures of 
the fire, and this ready fusibility allows the production of clinkers. In 
a general way the clinker making compounds may be considered to be 
glass, fire clay and iron compounds. The clinkers form large )nasses 
and are an obstruction which prevents a free entrance of air to 
the fire. The iron comes from within the seam and is mainly in the 
form of iron pyrites. The melting of the iron, if present in sufficient 
amount, produces a serious clinker. The fire clay is more particularly 
from the strata underlying the coal and its fusion also forms large 
:linkers. 
It is thought by some firemen that coal will melt and " run," and 
)£ten this bel ief is strengthened by the ready formation of a very 
fusible and black clinker, which is considered to be melted coal. As a 
natter of fact, dry coal does not melt ; it is the ash associated with it 
:hat fuses , and if ash were absent no fu sion would ensue. T he fu sing 
)f coking coal is an entirely different process and does not result in 
:he formation of clinker. It is also sometimes believed that coal may 
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be of such character as to leave a larger residue of ash or clinker in 
some cases than in others, and that ash may be derived from the coal; 
or, in other words, that some portion of the coal may turn to ash. 
T his is al so an error, because all of the residue except pieces of un-
burned coal comes from the ash which is in and associated with coal. 
I n this connection it is desi rable to defin e the meaning of the word 
coal with more exactness than usual, in order to avoid confusion. Coal 
is, therefore, here used to mean the heat producing elements which, 
together with the ash and moisture, make the fuel composition. 
A distinction may be made between the ash in the fuel as follows : 
1. Ash in the clean coal itself. 
2. Ash in the enti re seam of coal distinct from t hat in the clean coal. 
3. Ash associated with t he coal which becomes mixed in during mining, 
but is n ot der ived fom t he seam. 
I t is not only desirable, but necessary, to recognize these distinctions 
for a proper understanding of the matter. For example, if a clean 
lump of coal is selected and burned in the laboratory, it will be found 
that residue remains, notwithstanding the fact that the lump of coal 
g ives no indication by its appearance of the presence of any ash. Thus, 
ash is present in the clean coal itself, and from the strict chemical 
standpoint this may be considered the true ash, any additional foreign 
matter being really dirt mixed with the coal, rather than ash in coal. 
T he ash present in the entire coal seam as it exists in the g round 
consists of that which is invisible and intimately associated with the 
clean coal itself and also pyrites occurring in the fo rm of bands, streaks 
and wedges, slate bands, etc. If the entire seam be mined and shipped 
as mine run coal, eveil without any admixture of roof or bottom clays, 
it will contain two kinds of ash ; that present in the coal seam itself 
and that which is more or less disassociated from but mixed with the 
coal, although coming entirely f rom the seam. There is also, how-
ever, in all commercial coal more or less dirt from sources outside of 
the coal seam ; such as from the strata overlying the bed and the floor · 
of the mine. Both may, and do, CO'iltribute more or less dirt to the 
fuel. Fuel coal , therefore , as min ed may have ash present in the fol-
lowing degrees, depending upon the amount of preparation which the 
fuel may receive : 
1. a fn the clean coal. 
2. a In t he clean coal. 
b The di s t inct Impurities which co me f rom the sealiii. 
3. a To the clean coal. 
b Tmpu rlli es f rom the seam. 
c Dirt from outside of the seam. 
A di stinction is also recog-nizable in ash ; . ., 1 an coal, as sometimes 
parts o f th e scam may hav " strata in which the ash is qui te high, yet 
th lean black lump o f coal may not g-iv any in cl ica ti n o f its pres-
ence. T his is r f rr cl to as b n or bon coal. a term u ed t di tin-
guish hetw ' 11 it ami al contain ing a normal am unt of ash. Tht 
veg ta ble m:ttter f rom which th coal wa f rm d c ntained minrral 
ma tt r in the mak up f it. las t plant tru Lur . T hat this mu t he 
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true is evident from the fact that a residue ash remains when wood is 
burned. Therefore, the ideal clean coal contains an amount of ash 
depending on the quantity of mineral matter that was present in the 
vegetable matter which formed it. But a bench or division of a seam 
mav contain but little ash. These benches or divisions are sometimes 
but a few inches or fractions of an inch thick, and it is not reasonable 
I 
to assume that the vegetable forming them contai·ned such a large 
qua.ntity of mineral matter. It is more probable that when the strata of 
bone coal was originally deposited, a greater or less quant ity of 
mud was present ?.nd accumulated with the vegetable matter. Such 
bone coal bencl;les may range through various gradations from ideal 
clean coal to a bitumi·nous shale. Thus, a distinction could be made 
between the sorts of ash in what has been considered as clean coal in 
1 the foregoing by differentiation between the ash due to mineral matter 
'in the plant structure and to mud buried with the vegetable matter. It 
is hardly necessary, however, to apply such a distinction to Illinois 
coal seams, because strata of bone are neither sufficiently numerous or 
of such serious character as to require it being made. 
Bituminous coal of the Appalachian field is lower in ash than that of 
Illinois, for which there may be two explanations. The mineral matter 
in the plant structure forming the eastern field. may have been less 
than in Illinois. Or, in the formation of the beds of the basin of 
which Illinois is a part there may have been a considerable quantity of 
mud and slime deposited with the vegetable matter as characteristic 
of the field in general. Adopting the latter view, it may be that Illinois 
coal is all of a mild bone variety. 
The character and value of fuel is to a large extent dependent on the 
preparation it receives, and for fuel to be of good quality requires that 
it be well prepared; and this necessitates, as far as ash is concerned, 
that the pyrites, slate bands, dirt, etc., as wdl as a:ny bone coal, be 
removed from the fuel. This is usually done before it is . sent out of 
the mine. There is very littl.e attention paid to preparation of the 
larger sizes of fuel in Illinois after its removal from the mine, with 
the exception of some slate, rock and pyrites which are thrown out 
from lump, mine run a·nd egg coal by men stationed for that purpose 
on the railway cars during loading. Smaller sizes are frequently 
washed whereby it is possible to reduce the ash to a minimum, so that 
1 it is no greater in amount than due to that in the clean coal itself. In 
addition to washing, the fuel is usually graded at the washers into 
suitable and uniform sizes known as No. I to 5, inclusive. 
The accompanying diagram shows very strikingly the harmful effect 
of the presence of ash on the value of fuel. This matter has been 
I treated in a paper by Mr. W. L. Abbott* entitled "Some Characteris-
tics of Coal as Affecting Performance with S~eam Boilers," and it is 
the result of a series of his experiments that is shown in this diagram. 
It is seen that the efficiency and capacity of the boiler dropped to zero 
when the ash in the dry fuel became as great as 40 per cent, although 
•Journal of the ··western Society of Engineers, vol. 11, p. 529. 
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the location of the points shows that the efficiency is less affected than 
capacity belo11" 35 per cent of ash. From this point the drop is very 
rapid, while the influence on capacity is more gradual. 
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P ER C E N T OF" ASH IN DRY COAL 
FrG . 18. Ratio of Horse Power and Efficiency to per cent of Ash 1n Steam GenerAtion. 
Ash is the feature having the greatest influence on the value of 
fuel coal. Its presence lil<1e that of the moisture acts to exclude a 
certain portion of the pure coal which would otherwise be present, and 
in this way it may be considered as a dilution similar to moisture. 
While, however, the moisture evaporates and passes away, ash remains 
as a residue to choke and obstruct the fire, entai ling much labor and 
inconvenience i·n its removal. 
In mine run coal o r screenings moisture could not well average more 
than IS per cent. The presence of thi s amount in a fire under a boiler 
would not result in the loss of more than 2 per cent of the h at at the 
most, whil e the maximum amount of ash wh ich might be present 
could cau e a loss of roo per cent ; or, in other w rds, render the fuel 
worthless, if it usc in that co.,clition be attempted. 
The coal cams of Ill inois contain approximately 9 t 10.5 per cent 
a h; the amount being quite unifo rm for ca h of the scams mainly 
min d. This ash include not only that in the clean coal, but also the 
distin t impuriti s in the form of hand , pyrites, etc., som of which 
arc suppos~:d to be r moved in the process of mining. Thus, it might 
he.: cxpcrtt'rl that mine run coal from such a scam would contain Jess 
than 10 JH'r n ·nt o f ash. As a matter of f<tct, under present conditic'11S 
it is r·on~irkrahly higher, as shown in tah lc No. t, whi h g-iws <tppro. i-
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mate ash values for various g rades of fuel under present mining 
conditions. This amount of ash in fuel coal is not only much higher 
than it should be, but in Illinois is rather on the increase than decrease. 
Changing conditions under which miners work are responsible for 
this, and rather to their independence than neglect on the part of the 
producer of the coal is this large amount of dirt shipped. If coal 
were carefully prepared by the men who mine and load it ready for 
transportation from their place in the mine, it would contain approxi-
mately the amount of ash in table No. 2. 
One of the principal causes of dirty coal is the use of excessive 
charges of powder in blasting out the coal where it is shot from the 
solid face, instead of being undercut. The effect of this practice, be-
sides the production of an excessive quantity of small coal which must 
be sold as screenings, is to damage the roof so that there are falls of 
dirt into the mined coal. In addition, the force of the blast projects the 
coal a great distance out into the room, so that it is spread over the 
floor in a thin layer, and in shoveling it up -dirt in larger or smaller 
I 
quantities is taken from the fire clay bottom, which is more or less 
soft. This, and the failure to remove dirt and impurities derived from 
the seam when the coal is loaded by the miner, are the leading causes 
of unclean coal. 
T ABLE No. r. 
Ash in Dry Coal Under Present Conditions of Production. 
~ump and E 2'g .. . , . . . . .. ... ... . . 
Mine Run 
ttaw N ut . .. 
1Raw Screenings ... 
Washed Screenings ..... . .. . . . . . . .. . .. . . 
~Vashed Sizes:-
No.1 . . . .. . .. . . ... . .... . 
No. 2 
No.3 
No. 4 
No. 5 ... 
-r4GS 
I PElt C ENT OF ASH I N DRY COAL. 
I 
Average I Average 
maximum. minimum. Average. 
13 .0 
16 .0 I 
19. 0 
16. 0 
11. 5 13.5 
12. 0 15.7 
12.0 
19. 0 15 .0 17.5 
13. 0 9. 0 12 .0 
11.0 9.7 10.0 
9.7 8.6 9 .0 
9.5 8.5 8.8 
10 .8 9.7 10.2 
13.8 12 .0 12.4 
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TABLE No. 2. 
Ash in Dry Coal {o1· P1·operly Mined and Prepared Fuel. 
I P:ma CENT OF A sa IN DRY CoAL. 
I Maximum. I Minimum. Average . 
Lump and Egg 
···· · ··· · ·· ·· · ··· ·· ·· ·· 
· I 11 .5 9.5 10 .5 
MineRun . . . .. ... . . . . . . . . . . . 
.I 
13.0 11.0 12 .0 
Raw Nut . . .. ..... . 
··· ···· ·· ·· 
. .. . 12 .0 10 .0 11 .0 
Raw Screenings . ..... . ......... 15.0 12 .0 13 .0 
To avoid misunderstanding, the writer wishes to say that washed 
coal, as furnished in Illinois, is as low in ash as the so-called smokeless 
or semi-bituminous coal shipped into Chicago under the name of Poca-
hontas, etc., and will add that ash values in coals in general have been 
largely underestimated. It is well to direct attention to this fact, be-
cause readers of the above might conclude that ash in coal outside of 
Illinois is relatively lower than that of this State. One of the difficul-
ties has been that· formerly very little authentic data has been avail- ' 
able, and for this reason it is felt that the statement of values presented 
in these two tables should be helpful. 
Coal Investigations in the Saline-Gallatin Field, Illinois, and the 
Adjoining Area.* 
(By FRANK W . DEWOLF. ) 
INTRODUCTION. 
The area here described is near the southwest edge of the Eastern 
Interior coal field, lying mostly in Illinois, but extending also into 
Indiana and Kentucky. Its boundaries are slig htly beyond those of 
the Eldorado and New Haven quadrangles, and it measures 30)/, miles 
from east to west and r8Y, miles from north to south , thus including 
I approximately 550 square miles. Parts of four counties in Illinois-
Saline, Gallatin, White and Hamilton-are comprised within the area. 
Coal production in this region is increasing so rapidly that geologic 
work carried on here assumes an important economic aspect. T he 
rapid development of this part of the coal basin is due to the excellent 
quality of the fuel , its extensive distribution and favorable mining 
conditions. The production to date has been entirely in the Ill inois 
portion of the area and until the last year only in Gallatin and Saline 
counties. White county also is now producing . In rgo6 the area 
included in this report produced 314,927 tons, a gain of rr s per cent 
,over rgos .t Coal mining in the Eldorado quadrangle is facilitated by 
the presence of several railroads; the New H aven quadrangle has 
none. The whole area, however, has so little relief that it can be 
easily reached by railroads where desired. 
This preliminary statement of geologic field work performed during 
three autumn months of rgo6 is the first published report for this area 
since r875,! though adjoining areas in Indiana§ and Kentucky!! have 
received later attention . The two quadrangles here descr ibed are the 
first of a series extending across the southern Illinois coal field , the 
mapping of which will be completed in the near future. T he topo-
sraphic and geologic work is being executed in cooperation by the 
Illinois Geological Survey and the U ni ted S tates Geological Survey. 
Information in regard to additional quadrangles on the west side will 
1lso be included in the final report. 
• Reprinted by permission from Bul l. 316 U. S. Geological Survey. 
f :'llineral Resources U. S. Geol Survey, 1906. 
Weol. Survey Illinois, vol. 6, 1875. §Rept. Indiana Dept. Geol. and Natura l Resources . 189!), pp. 1399, et seq. 
IJ Repts. Inspector of Mines of Kentucky, 1893, etc. 
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The writer is indebted to Stuart Weller and David White for their 
assistance in correlating the rocks of the region and to George H. 
Ashley for suggestions in the office. Such value as this report pos-
sesses is due largely to the kind cooperation of those coal companies 
which have placed drill records and other data in the hands of the 
survey. To many well drillers and other persons thanks are cordially 
given for numerous services. 
' SuRFACE RELIEF AND DRAINAGE. 
Mining conditions in this field are rendered favorable on the whole 
by the moderate surface relief. Though the altitudes vary from 340 
to 6oo feet above sea level, most of the area lies between 365 and 420 
feet. The drainage is tributary to Ohio river directly or through the 
Wabash, Little Wabash and Saline rivers and their branches. It is 
deficient in a large area, especially along the Wabash, but considerable 
reclamation is promised by systematic ditching now in progress. 
The topography is of two types-uplands and bottoms. Prominent 
hills of the New Haven quadrangle are indicated on Pl. 8. Bottom 
lands constitute about two-thirds of the area of the New Haven quad-
rangle and about one-third of the Eldorado. 
The detailed topographic character of the area and the distribution 
of timber, houses, roads and land lines are indicated on the colored 
contour maps of the Eldorado and New Haven quadrangle.* Pl. 
9 shows relief and altitude above sea level by contour lines, each of 
which passes through points of equal altitude on the land, one being 
drawn for every twenty feet of increase in elevation . 
GEOLOGY. 
I N TRODUCTION . 
The economic value of the geologic examination of the various coals 
of this region lies in determining for each its vertical position, hori-
zontal extent, thickness, quality, structure and correlation with beds 
in other areas. Since the study of the region has not been fully 
completed, some of the fie ld observations may be subject to a different 
interpretation in the fina l report. 
Field work is difficult here because of the pre~ence of glacial and 
fluviatile deposits which very largely conceal the underlying rocks. 
The most valuable data were obtained from numerou records of coal 
borings and a few deeper holes bored for oil. A little information was 
also derived from water well s. The best exposures of value are those 
occurring beyond th e drift bordet· in that region immediately to the 
south of this area along alin e river and in the neighboring part of 
Kentucky. 
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67 Datum locality referred to in tes t or mloe table. 
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STRATIGRAPH Y. 
GEN ERAL STATEMENT. 
The rocks of this area consist of a varying thickness of fluvial and 
glacial deposits, overlying alternating shales and sandstones with rela-
tively thin, more or less lenticular beds of limestone, coal and fire clay. 
They have been explored to a depth of about 1,500 feet. The hard 
rocks belong to the Pennsylvanian series of the Carboniferous system. 
CORRELATION. 
Division of the Pennsylvanian beds of the Kentucky-Illinois area 
in earlier reports into the "Upp:er" or "Barren Measures" and the 
"Lower" or "Productive Measures" Wlas made part ly for convenience 
and partly to conform with earlier subdivisions of the Carboniferous 
rocks in Pennsylvania. D. D. Owen* used as a horizon for this divi-
sion the Anvil Rock sandstone. In later reports for Illinois A. H. 
Worthent used, instead, the Carlinville limestone, a bed higher strati-
graphically, thought to be identical with the Carthage limestone of 
Kentucky. It may be questioned whether either of these two horizons 
or any other has sufficient persistence and prominence to be employed 
for the division throughout any large part of the Eastern Interior 
coal basin. 
For further convenience in description and correlation the old 
surveys of Kentucky and Illinois numbered the coal beds upward from 
the bottom. In the· "Lower Measures" the old Kentucky section, how-
ever, shows twelve numbered coals, with a few additional beds either 
designated by letters or not named ; while the old Illinois section dis-
tinguishes nine numbered coals, and recognizes one of minor thick-
ness to which no number has been applied. The t:btal number of 
Pennsylvanian coals in the old Illinois section is sixteen. The two 
stratigraphic columns compiled by the old surveys disagree in the 
lower portions, and likewise in the upper portions, since Illinois 
reports place the Carthage limestone not more than r84 feet above 
coal No. 7, t whereas Kentucky reports describe it as occurring 450 
feet above the corresponding bed.t In the middle portion of the col-
umn, however, the coals numbered by Worthen from 8 to 2 seem to 
be identical with the similar series numbered from rz to 5 by Owen.~ 
No single columnar section can safely be considered representative of 
conditions over a wide area, since tl1e character of the rocks varies 
greatly within short distances. As the sections in Pl. ro indicate per-
sistence of certain beds, however, there is reason to hope that study 
of drill records and fi eld evidence will result in a correct correlation of 
the various horizons. The present use of numbers in the Illinois fields 
probably does not indicate the true correlation of the coals, though 
*Kentucky Geol. Survey , vol. 1. 1856, pp. 30-45. 
tGeol. Survey Illlnols. vol. 6, 1875. p. 3. 
tGeol. Survey Kentucky, vol. 3, 1857 , p . 20. 
§See correlation sheet by C. J . Norwood, in Rept. Inspector of MJnes In Ke-ntucky. 
1893, p . 96. 
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locally over considerable areas the designations are doubtless con-
sistent. It seems advisable in this report to use the numbers so widely 
accepted in this region, but with the understanding that they are ·of 
local significance only and do not imply correlation with beds bearing 
the same numbers in other areas. 
GENERAL DESCRIPTION OF STRATIGRAPHIC COLUMN. 
The approximate columnar sections given in Pl. Io, compiled from 
outcrops and borings, indicate the character of the rocks in several 
parts of the area and show the apparent persist!ence of certain beds 
and tht! local, lenslike character of others. The variations exhibited, 
however, are due in part to scant and imperfect data. Of the locali-
ties referred to in this paper, Nos. 49-rr2 are shown on Pl. 9 and the 
others on Pl. 8. 
The persistence of the coals from No. 8 to No. 5, inclusive, is notable 
in the columnar sections. Other beds of special importance strati-
graphically are certain limestones. One occurs in section I , 265 feet 
above coal No. 7, and is also shown in section 2. Another is indicated 
in section 3, 190 feet above No. 7, and a third occurs in the qme 
section 45 feet above No. 7· The first of these is tentatively regarded 
as the Carthage limestone, which is especially important here. It 
takes its name from a former settlement three-fourths of a mile west 
of Uniontown, Ky., where the rock is exposed along Ohio river. 
\ Vhen f resh, it is hard and blue g ray i-n color, outcrops in vertically-
jointed cliffs, and shows a tendency to split into slabs. When wea-
thered, the rock is usually buff or reddish brown. On its surface , 
and through its interior occur abundant brachipods, crinoid stems and 
other fossils . Because of the persistence of these lithologic characters , 
and the similarity of fossil content, limestones at several localities 
within the area have with some hesitancy been identified with the 
Carthage. · 
The distance from this bed to the identifiable coals of the section 
has considerable economic interest and is a matter of disagreement in 
the old State reports, as already indicated. It is probable that ne!ther 
of the old estimates is clearly applicable to this region, although the , 
evidence here presented is not altogether conclusive. 
At New Haven a churn-drill well , which commenced on a level 
with a limestone, probably Carthage, outcropping at Joe. 7, rea('hed 
a thin coal at z6o feet and stopped in a li mestone IO feet lower. No 
coal referable to Jo. 7 was pa sed, thotJO'h the bottom limestone mav 
be the roof of that bed. At Round Pond (Joe. 26) a well commencing 
r6o feet below the outc rop of a limestone, presumably Carth~ge. 
reached a two-foot coal at a distance of 268 feet below that bed, but 
passed none with th e usnal characteristics of coal No. 7. In boring 
near Junction, which strike the first hard rocks 2 30 f et above coal 
No. 7, no li mestone comparable to th e Carthage is reported. These 
r cords show either that the interval between th e arthage and the 
No. 7 na l at these localities exc eels 270 fe t , or that th rc is n lack 
of dcv lopmcnt or ah~ nee at tit first two place. f th e . o. 7 coal 
anrl at liH" la't or th • Carthage li m stone. 
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A core drill at Norris City (Joe. 30) reached a five-foot limestone 265 
feet above coal No. 7. As this limestone is almost identical in char-
acter with the Carthage, and carries the same fossils, it may be 
regarded as that bed, especially because the associated strata are 
similar to those observed with the so-called Carthage, as indicateJ in 
section 2 (Pl. 10). The interval between the Carthage and No. 7 
coal at Norris City seems, therefore, to be 265 feet. 
This limestone does not occur around Eldorado. At Joe. I02 a 
thin dark blue limestone occurs about 225 feet above the horizoo of 
the No. 7 coal, as determined at lac. I03, but at locs. 104, 105, Io6, I07 
and I070 no limestone is reported at this horizon. One occurs, how-
ever, I90 to 2IO feet above No. 7 in all the borings in that vicinity which 
reach its horizon. Its persistence and uniform thickness of about five 
feet suggest that this bed may possibly be the Carthage, though it 
is separated from the No. 7 coal by an interval 55 to 75 feet less than 
at Norris City, Equality, New Haven and Round Pond. Such a 
change in interval, although improbable, is perhaps further indicated 
by the imperfect record at Omaha (Joe. 48 ), which reports a hard 
limestone at I8o feet and coal, comparable to No. 7, 225 feet lower. 
It seems more likely that the Carthage limestone is lenticular and that 
it dies out between Norris City and Eldorado or is represented by the 
thin limestone reported at loc. 102 and others near by. If the identi-
fications as Carthage of various limestone beds in this regioo is cor-
rect, its outcrop, representing the boundary between the upper and 
lower "Coal Measi.1res," would be indicated roughly, beginning near 
Dogtown, by a line connJecting locs. 4, 5, 7, 44, 49, 97, 10I and I03 
with an outlyer in the Shawneetown Hills and the area westward to 
Junction. Future work must demonstrate whether the Carthage lime-
sto!J\e can be identified and used as a key rock over this coal field. 
Another limestone, as already noted, occurs rather persistently 45 
feet above the No. 7 coal. It is generally encountered in borings in 
the southwest corner of the area and outcrops one and one-half miles 
west of Cottage Grove at Joe. 88. 
STRUCTURE. 
• GENERAL STATEMENT. 
Although the coals and associated strata of this region are nearly 
parallel a·nd horizontal, the distances between the strata change from 
place to place and the beds slope or dip in varying directions and 
amounts. The determination of the attitude of the coals is important 
for the reason that economical mining must take advantage of natural 
slopes for haulage, drainage and ventilation. 
The structure bears an intimate relation to an ea:st-west displace-
ment, just south of the area mapped, which marks the north ed"'e of 
Gold Hill Range. The amount of this disturbance, which has caused 
a relative sinking of the strata to the north, is roughly indicaterl by 
data obtained at Equality, Cottage Grove and in the hills to the south. 
The lower slope of the range reveals limestones of Mississippian 
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age ; the cappiug is the Caseyville conglomerate. In Prospect Hill 
this conglomerate has an altitude of about 900 feet, and the altitude 
of coal No. 5 at this point, if uneroded, would be over 1,425 feet. 
T he same coal tihree and one-half miles farther north, at Joe. 84, is 
nearly r,3oo feet lower, or at an altitude of 145 feet. There is no evi-
dence that th is change in level is due to dip, for at both localitieE the 
rocks appear to dip southward. 
The dips of the coals are predominantly northward, tloward the 
center of the Eastern Interior basin. There are, however, numerous 
local exceptions. The amount of dip also varies greatly; it exceeds 
roo feet to the mile in some localities, but probably averages only 
half that amount and locally is negligible. There is some evidence of 
conditions similar to those in the faulted anea on the south. Thus at 
Eldorado, in O'Gara mine No. 8, a six-foot dike of igneous rock cuts 
vertically through coal No. 5 and produces a narrow zone of "natural 
coke." The rock resembles and probably is related to dikes of the 
Illinois-Kentucky fluorspar district . Elsewhere there are certain abrupt 
changes in level of the beds, possibly due to faulting, as between Equal-
ity and Junction. These conditions are described on page 217. The 
possible occurrence of such structural changes within the untested 
areas treated in this report is a source of uncertainty in the determina-
tion of the horizontal distribution of the coals. 
METHOD OF SHOWIN G STRUCTURE. 
The dips are indicated by a comparison of the figures placed on · 
P l. 8, which show, at various datum points, .the measured or calcu- ' 
lated altitude of coal No. S· Additional evidenCJe in the southern , 
portion of the Eldorado quadrangle is shown on Pl. 9· The structure 
contours of this ·map were drawn in the following manner: The depth 
to coal No. 5 was either determined from records of test holes 
and shafts or calculated from the presence in shallow wells or at 
surface outcrops of other higher strata which could be identified. This 
figure at each datum point was subtracted from the altitude of the 
ground in order to obtain the altitude of the coal. W here the coal lies , 
at diffe rent altitudes at adjoining- points the cl ip between these was 
rega rded as uniform and points of equal altitLide were connected by a 
contour line. T hus, between every two contours there is indicated 
a clip of 25 feet. except in the southeast corner, where every other line 
is omitted and the dip is 50 feet between contours. The resultant map 
may be slightly inaccurate. As tl1e surface elevations were determined 
by hand level or barometer from bench marks, there are probablv 
small er rors. Fu rthermore, it is possible that in a f w places where 
the depth of the coal was calculated from overlying b cis the interval 
assumed was slightly incorrect. The most important source of error 
is the assumption that between datum poi nts dips are uniform. Jt is 
sti ll reasonably certai n that in Saline county the error along any con-
lou r li ne is less than 2S fe l. hut in G:~ll ati n county. beca use of lack 
nf rl:1ta, it m~y he mor ·. -
DEWOLF.] THE SALINE-GALLATIN COAL FIELD. 217 
The dips of the area are readily determin;ed by reference to this 
map, but attention should be called to the possibility of faulting as 
an explanation of abrupt changes in altitudes in certain localities. 
Such an explanation is suggested for changes in elevation of the Car-
thage limestone in the Shawneetown hills, at lacs. 23 and 25. 
At Cottage Grove either an anticlinal fold trending east and west 
or a fault with the downthrow on the south is indicated, for between 
locs. 84 and 89 there is a change in level of 85' feet in three-fourths 
of a mile. An abrupt descent of roo feet also occurs from locs. 93 
and 94 to Joe. 95, though the distance but slightly exceeds half a mile. 
Similarly, a descent of about r IS feet occurs from Joe. II9 to Joe. I20, 
three-fourths of a mile apart. Underground workings have not yet 
shown whether this is due to dip or to a fault. 
The most interesting locality from this standpoint lies in the south-
east corner of the area, between Junction and locs. 75 and 76, where 
the contours show an apparent dip of 400 feet in one and three-fourths 
miles. There is an .additional source of ·possible error here, since the 
I 
correlations may be incorrect. Probably the test holes in this vicbity, 
except at lacs. 73 and 72, stopped in coal No. 7. The hole at Joe. 73 
stopped just before reaching it, and that at Joe. 72 went through to No. 
5· If, however, this interpretation of the records is incorrect and all 
I 
these test borings reached No. 5, then there is an additional descent of 
I20 feet betWieen the points mentioned and Joe. 73· A considerable 
proportion of this descent may be due to a fault along a north-south 
line. 
Some such condition is indicated also between locs. 70 and 7I, 
where the levels change I8o feet in half a mile. The information at 
Joe. 70, however, was obtained from a churn-drill boring and may be 
incorrect. 
DESCRIPTIONS OF DATUM LOCALITIES. 
The following notes record observations at the localities shown by 
numbers on the accompanying maps, except those made at coal mines, 
which are grouped in a later table. Locs. I to 48, I I3, and II4 are 
shown on Pl. 8, the others on Pl. 9 ,and where possible the calculated 
altitude of coal No. 5 is• shown. 
Lacs. 1-18-At these points occurs either the Carthage limestone, 
an upper bed lying stratigraphically about 50 feet higher, or other 
closely associated strata. Thin coals usually underlie the limestones .. 
In this region coal No. 7 may be looked for about 275 feet below the 
Carthage limestone, and coal No. 5 about I20 feet lower. They should 
occur so feet farther below the upper limestone. 
Locs. I-4: The public roads near Dogtown show outcrops of an IS-
inch limestone which is underlain by a thin coal at locs. I and 2 and 
which resembles the Carthage bed in fossil content, but corresponds 
to the higher limestone in thickness. It is from 385 to 395 feet in 
altitude. 
Loc. 5: At the base of the hill occurs a thin coal overlain by a 
p imestone 6 feet thick, which is probably Carthage. 
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Loc. 6: A 3-foot limestone struck in the well of David Hayes prob-
ably occurs stratigraphically considerably above the Carthage. 
Loc. 7 : At New Haven an exposure occurs in the river bank as 
follows: 
Section at New Haven. 
Limestone (Carthage) , blue-gray, hard, brittle, fossiliferous. 
Feet. Inches. 
5 
Shale, black ... .... .... ........... . ... .. ..... . . .. . . . . . 3 
Coal ........ .............. ... ............... . . . 
Fire clay ... ... . ........ ...... . .. .... .. ...... . ... . . 3 
Sandstone and shaly sandstone, soft, fine grained . . . 6 
Shale, sandy . . . . . . . . . . .......................... . . 5llz 
Sandstone, fine, soft, thin bedded, gray-brown ....... . . ... 3 
Low water, Little Wabash river. 
Loc. 8: Near the mouth of Rocky Branch a limestone bed 18 inches 
thick forms a riffle across the Little Wabash. It carries a somewhat 
different fauna from the Carthage, which it probably overlies by so 
feet. Above it occurs 6 feet of blue-gray shale bearing iron nodules 
and below it streaks of coal, embedded in I foot of bituminous shale 
and underlain by blue clay shale. 
Locs. 9-18: The same coal and limestone or beds near this horizon 
are exposed in ravines to the north, accompanied by the beds shown 
in the columnar sections. A summary follow s. 
Summary of observations at locs. 9-18. 
Loc. l No. Name. Kind of rock. I I Coal. I ·I Remarks. 1 Thickness. Depth. Altitude . 
9 ... . ....... ... ......... Limestone. coal .... . 
10 Owen Wilborn.... . ... do .. ... . .. . ... do . . . . . 
11 J . F . Medlin.... . . Sandstone, ooa.l. .. ... . 
12 . . . . Limestone, coal . . . . . 
13 ...... . ......... .. . . ... Coal 
14 "Devil's Biscuit" . .. . Sandstone • . .. .. 
15 Mrs. Rhoda Grant . .. Limestone, coal ... . . . 
16 Jobn Sturm..... . ... .. do.. . . . . . . . do .. . 
17 Alex. Queste ll . . . .... Coal .. . 
18 Isaac Bayley. .. . . .do .. 
lncltes. 
+ 
+ 
18 
+ 
+ 
.. ••• -t• • 
+ 
+ 
+ 
Feet. 
0 
0 
0 
0 
0 
Fut. 
uo 
~~ Oidmine ... 
:;~ ol<iiDii16.::·· 
··w· ·· ·· ··aw·· 
60 360 
125 315 .. ..•.. ..• . 
200+ 330- .....•. .... ... 
• 1.'biokoess ot sandstone 20 teet: altitude 380 teet. 
Locs. 19-22-There is some doubt in regard to the stratigraphy 
of the thin coals and hard rock, presumably limestone, which occur 
in wells neat· Cottonwood, and of the sandstones and underlying 
. hal e exposed along the hill roads to the north , as at Iron. 
Locs. 23-27-In the region of Round Pond thr e occurrences of 
the .arthagc limestone furnish a basis for ca lcu lat ing the altitudes of 
w rkablc cnals. 
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Section at Round, P ond,. 
F eet. 
Limestone, Carthage, a ltitude 540 feet. . . . . . . . . . . . . . . . . 5 
Concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Coal, bloom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
Concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 24 
Sandstone, bard, massive, gray. . . . . . . . . . . . . . . . . . . . . 30 
Concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Shale, argillaceous and sandy, blue-gray . . . . . . . . . . . . . . . 33 
Concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 5 
Shale, brown. . .. . . . .. .. . . . . . . ... . . . .. . . .. . .. . .. . . . . . .. . . .. .... . . .... . 5 
Shale, black, and coal bloom ...... . .... . . . . ... . . . . .. . . . . . . .. . . . 2 
Shale, brown, sandy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Concealed to Round Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Loc. 24: The limestone occurs also at the same altitude near the 
top of the hill at the road forks. 
Loc. 25 : A limestone 35 feet below the surface in the well of W il-
liam Satterly overlies a 2-foot coal and appears on the evidence of 
l
lithologic character and fossils to be the Carthage. Its altitude, 195 
feet lower than at Joe. 23, is probably due to a fault. 
1 Loc. 26 : A churn-drill well on the R. L. Millspaugh fa rm, starting 
I6o feet below the Carthage limestone, passes through 37 feet of 
clay and gravel, 71 feet of shale, and 2 feet of coal. W hile this may 
·be the No. 7 coal without its usual thickness and limestone roof, 
this test is not conclusive. It is noted under "Stratig raphy" (p. 21 5) 
that near Eldorado, coal No. 7 occurs 200 feet below a limestone 
which may possibly, but not probably, prove to be the Carthage. 
If the same interval holds at Round P ond, coal No. 7 should occur 
where the section is now filled with clay and gravel. I ts presence 
in workable thickness can be determined by a test hole at a point 
on the hill slope located above this well, so as to avoid the surface 
:lays. 
Loc. 27 : Though the 25-foot sandstone cliff here has the same 
elevation as a similar bed in the section at loc. 23, and may indi<;ate 
~bsence of dip, the evidence is not strong enough to be trustworthy. 
Lacs. 28-35-N ear Norris City stratigraphic notes are obtainable 
from three diamond-drill logs and from hill outcrops, as shown in 
~~g. 2. The altitudes of coal No. 7 in the test borings indicate a 
1ip N. 5o W . of 48 feet to the mile, but the outcrops indicate in the 
1rea to the northeast a dip of the same amount N. 26° W. The 
·:alculations are based on a cinnamon-brown sandstone and certain 
hin coals. 
Loc. 31: The rocks exposed at the hill top consist of 10 feet of 
1 ~ray sandstone over 15 feet of brown shale. A few rods to the north, 1Lt the crossroads, occur the underlying beds, consisting of cinnamon-
">rown sandstone 10 feet thick which overlies 20 feet of ferruginous 
·lay shale. 
Loc. 32 : In a gully west of the road this same sandstone is exposed 
vith its accompanying shale. 
Loc. 33 : The railroad cut reveals 25 feet of shale and sandy shale, 
l' robably occurring 40 feet below the brown sandstone mentioned. 
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Locs. 31·35 =. The _thin coal 8 feet below the surface at Joe. 34 i~ 
probably Identical With the lower one of two which occur 35 feet 
apart on the Henson farm at Joe. 35 and with the first coal in the 
boring at Joe. 30. 
L acs. 36-37-Beds which are probably well above the Carthage 
limestone, but of which the horizons are uncertain, occur in the hill 
west of Norris City and at Gossett. At Joe. 36 sandstone and shale 
partially exposed for So feet resemble those beds east of Norris City. 
At loc. 37 a 10-foot sandstone overlies fire clay which half a mile 
farther north occurs over a thin coal. A uniform dip from boring~ 
south of Texas City to Norris City would bring coal No. 5 about 
675 feet below the railroad at Gossett. 
Lac. 38-West of Broughton, on the land of J. T. Barker, a thin 
coal which outcrops at an altitude of 430 feet is overlain by fire clay 
and a band of limestone. A 3-foot limestone which lies 32 feet below 
the coal in a shaft at this point contains typical Carthage fossils and 
suggests that coal No. 7 should occur 275 feet below it and No. 5 
120 feet lower. Since the evidence is not conclusive, coal No. 5 may 
lie much lower yet. 
Lacs. 39-43-Thin coals are struck in a number of wells near 
Broughton at an altitude about the same as the coal at loc. 38, but 
it is impossible to identify them or to calculate the depths to work· 
able coals at these points. The occurrences are on the farms of 
Messrs. Roberts, William Stevens, Golson, C. H . Francis, and Grifin: 
Lac. 44-Southwest of Roland occurs a 3-foot limestone which 
on lithologic and fossil evidence is probably the Carthage. Coal No. 7 
should be reached about 275 feet below it and No. 5 120 feet lower~ 
As this is much less than the depth at Norris City and Omaha, this 
vicinity would seem to be a favorable place to prospect. 
Lac. 45-Exposures 50 feet higher than at loc. 44 show a sandstone 
wnich overlies sandy shale and which probably is identical with that 
occurring along the Little Wabash, 110 feet above the Carthage lime-
stone. This would indicate a dip of 6o feet from loc. 44 to loc. 45· 
Lacs. 46-47-Limestone is reported in wells to the south at an 
altitude about 35 feet lower than the Carthage at Joe. 44· 
L ac. 48-The O maha well struck at 403 feet a thick coal, which is 
overlain by 4 feet of limestone and probably is coal No. 7· Another 
limestone, doubtfully reported 223 feet above it, is possibly the Car, 
thage limestone. 
L acs. 49-50-Th e Carthage limestone and the upper lime tone are 
probably exposed south and east of Elba, and offer a bas is for calcu-
lating the alt itude of workabl e coals. At Joe. 49 a section o f 45 feet 
is expose I with a 4-foot limestone, probably Carthage, at the base. 
altitude 343 feet ; a 3-foo t sandstone at the top ; and brown shale h.--
tween. The beds cl ip upst ream about I foot in 40. t Joe. 50 a 
17-foot sec ti on of shale and sandstone shows, 4 feet above th ba<c, 
a thin bed o f lim esto ne and iron ore, at an alti tude of 48 fee t , hut 
probably lyi ng so feet above the ~ rthag . Th clip is to the cast. t 
foot in so. 
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Lacs. 51-69-The following observations were made between Elba 
and Equality: 
Summary of observations at Zocs. 51-69. 
Geologic 
No. horizon. Loc. l N ame. I Kin.d of Rock. 
~----------~--~-----7-----7----+----+-------
fi ~~~riillt ·:~:::~~ ~~t~gf~~~ · · · ·: 
I Thickness. I Depth. IAltitude. l 
1, ....... "' l!"t I n . Feet . Feet. 
"+ 
52 340 
23 375 
4 60 340 
+ 31 380 
~~ w·.:A:wathe·n .. .... L~~"estone . + 21 330 25 365 125 or 50 feet 
over No. 7. 
57 F. M. McLean .... .. . . . . do . .. . 
58 Broughton Temple . .. Coal .. .... . 
36 350 
+" 80 280 No.7. 
59 John Nave .... . .. do . .. .. . + 90 315 No.7 
60 -Percil . ..do .... . + 90 315 No.7. 
63 .. Shale .... . ... . 15 0 355 Over No.6. 
61. Frank Hamel. ..... . .. Black shale ... .. .. . + 130 250 Over No.5. 
! 1~!~!~::0?::> · {l~~LJ/coa!: + 130 250 Over No.5. + 47 335 No.6. 18 65 335 (?) 2 0 350 4 93 257 No.7. 
Lac. 7o--In the 25o-foot w~ll of Louis Drone five coals, r8 inches 
to ro feet thick, are reported. The thickest bed, probably No. 7, was 
reached r88 feet down, or at an altitude of IIS feet. 
Lac. 71-]oseph Devous's test hole strikes a coal with limestone 
roof, probably No. 7, at 380 feet and another, probably No. 5, at 484 
feet. 
Lacs. 72-73-Test borings of Yandell Mining Company. 
Lac. 79- The following outcrop occurs above the railroad at 
Equality : 
Section at Equality . 
Feet. 
Sandstone, coarse, gray, micaceous .... .. .............................. 10 
' Shale, light gray .......... .. .. . .. .. . ....... . . . . .... . .. . ....... . ...... 18 
Coal, No. 6 ........ . ...... .. ... . . ............ . ................. . ...... 2 
Fire clay . . .... . ..... . . . ... ... . . ....... . ........... . . ..... . .......... 1 
Sandstone and shaly sandstone .......... . ........... . . .. . .. .. ..... . .. 4'h 
Railroad level. 
Lac. 81-The altitude of an outcrop of the roof limestone of No. 7 
coal at Equality, compared with data given on the mine map of the 
Gallatin Coal Company, shows an interval of II7 feet between coals 
Nos. 7 and 5· 
Lac. 82-A rs6-foot well on the Charles Mane! farm probably 
passes the horizon of coal No. 7, filled with surface clay, and stops 
just short of coal No. 5· 
Lac. 83-The Pearce well reaches an 18-inch coal, possibly No. 6, 
at a depth of 77 feet, or an altitude of 283 feet. 
Lac. 84-Coai test boring of Davenport Coal Company. 
Lacs. 85-87-Test borings of O'Gara Coal Company. 
Lacs. 88-89-West of Cottage Grove a 2-foot limestone, probably 
50 feet over coal No. 7, is reached in a well and also outcrops under a 
s-foot sandstone and over fire clay. 
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L oc. 9r- A well reaches coal No. 7 at 365 feet altitude. 
L oc; 92- A. D. Robinson's well reaches a 6-foot coal bed at 124 
feet, or at 270 feet altitude. It underlies a limestone and is probably 
coal No .. 7. 
Loc. 95-Test boring of National Mining Company. 
Locs. 97-I02- Wells east and ·south of Eldorado strike limestones 
at about the Carthage horizon, and these, together with certain coals, 
seem to indicate a northeasterly dip. A summary follows: 
Summary of observations at Zocs. 97-101. 
Loc.l No. Name. I Kind of Rock. I Depth. I Altitude. 
97 ITimSisk ...... 1 
F~et. 
I 
Feet. 
.. • •  •l~~~eSiofi<; • • •  100 3!5 98 l~·~i;~~i~:~>: . ... . . . ... . . 1 52 ItS 99 { Limesto~e .... . ... .. 40 350 · · · · · Coal , thin .... . 100 290 100 : :::: l t:~:~~g~: ?· :·. ::: 55 I 360 101 J. E. Westbrook 27 380 
Locs. IOJ-I07-Test borings of O'Gara Coal Company. 
Loc. ro8-T est boring of Wabash Petroleum Company, depth 1,093 
feet, dry. 
L ocs. ro9-Gas well of W. T. Overton. 
Locs. IIO-II4-Coal test borings of E ldorado Mining Company, 
Terre H aute, Ind. Records not furnished for use of the Survey. 
CoAL REsouRcEs. 
This region produced 314,927 tons of coal in 1906, a gain of II5 
per cent over 1905. Saline and Gallatin counties combined produced 
r,o69.425 tons in 1906, gaining 58 per cent over the preceding year. 
As already described, and as indicated by the columnar sections in 
Pl. ro, coals occur at twenty horizons at least, but many of these 
are local in extent and worthless. Only two beds are now 
mined, Nos. 7 and 5, but inasmuch as three or more lower coals are 
workable in ad joining areas to the south and east and in other parts 
of Illinois, it seems likely that drilling may show similar conditions in 
parts of this region. 
EXTENT OF COAL DEPOSITS. 
The areal extent of workable coals has been only partly determined, 
for the persistence of thick beds in the area untested by borings is 
uncertain ; the presence and depth of preglacial valleys is concealed 
by overlying deposits of glacial d rift and of alluvium ; and, in addi-
tion , it is possible that structural movements may have exposed tht 
coals to preglaci al erosion to a degree not now susp cted. 
In the N w H aven quadrangle coals Nos. 7 and 5 wi ll very 1 roba-
bly prove to be workable. Their horizons undoubted ly oc ur undt'r 
the va rious hill tracts indi ated on Pl. 9, and, in the ab cnce of 
evidence t the contrary, pr sumably al so under the intervening area,, 
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which are covered by glacial and fluvial deposits. The only informa-
tion serving to indicate their probable depth below the surface is 
offered by the outcrops of the supposed Carthage limestone and other 
related beds at the locations indicated on the map. Though the 
thickness of the beds here is doubtful, they are generally workable in 
western Kentucky. They are mined near the southeast corner of the 
quadrangle at Morganfield, and they are presumably minable also at 
Mount Vernon, Ind., near the northeast corner, at depths of 625 and 
710 feet respectively.* In view of these facts and the general thick 
I development of these coals under the Eldorado quadrangle, it seems 
I likely that they are workable under most of this area also unless pre-
1 
glacial erosion lines are deep and extensive. 
Under the Eldorado quadrangle coal No. 7 is probably everywhere 
1 present except in a small area along the south margin, as indicated by 
its outcrop shown on Pl. 9· It is absent in the southwest corner in 
borings at locs. 85-87, and has ben eroded from the middle of the 
valley, separating the hills at Cottage Grove and Equality. From 
I the latter place it is absent "to a point a little east of locs. 75 and 76, 
where it reappears. The presence of the coal southward from Equal-
ity to the Gold Hill Range is doubtful, because of the probability of 
structural irregularities and preglacial erosion. Coal No. 5 has simi-
lar but somewhat greater extent than No. 7. It is known to extend 
beyond the margin of the Eldorado quadrangle in the southwest cor-
ner. East of Equality it is absent for a short distance between North 
Fork of the Saline river and locs. 75 and 76, also for a short dis-
tance farther east. This statement presupposes that the changes in 
altitude of the rock between Equality and Junction are due, not to a 
fault, but to uniform dips. 
DESCRIPTION OF COALS NOW MINED. 
Of the coals now worked, to judge from chemical analyses and from 
•the physical conditions of the beds and their overlying and underlying 
rocks, No. 5 is more valuable than No. 7, though the latter is never-
theless an excellent bed. 
Coal No . 5 (H arrisburg Coal). 
Coal No. 5, which is identical with No.9 in Kentucky, is extensively 
mined at Harrisburg, Eldorado, Equality and near-by points, as shown 
by the accompanying table of mines (p. 229) . It lies about roo feet 
below coal No. 7, and probably about 390 feet below the Carthage 
limestone. It is about 90 feet above coal No. 4 and 430 feet or more 
1bove the Caseyville conglomerate. 
The uniform thickness and purity of the bed is characteristic. As 
)bserved or reported at 56 places in the area, it averages 4 feet I I 
nches in thickness; at only two of these is it less than four feet, and 
It two it exceeds six feet. Based on the average thickness of this 
:oal and a specific gracity of 1.3, as determined for one sample, each 
)Lcre underlain by it contains about 8,700 tons. The coal is either 
•Core record of Mount Vel'non Coal and Mining Company. 
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lustrous or dull black, and here and there streaked with "mother coal" 
or "mineral charcoal." Only a few bands or patches or sulphur are 
present, and while these are most likely to occur near the top of the 
bed, they are merely local features. The coal ranges from rather hard 
and tough to soft and brittle, and has a hackly fracture. 
The mining conditions of coal No. 5 are excellent. The roof is a 
hard shale, which usually stays up well without excessive timbering. 
It is characterized by the presence of pyrite balls, or "niggerheads," 
and more rarely is associated with thin bands of limestone within two 
or three feet of the coal. In several mi·aes the shale adheres closely 
to the coal, and some falls with it. Beneath the bed occurs a thin 
layer of fire clay. The coal is easily cut in all directions, there being 
no strong development of face or butt cleats. In a few mines this bed 
generates inflammable gas, but it is not dangerous under normal min-
ing conditions. 
Analyses of coal No. 5 and of one coke sample from this bed are 
given in the table on page 228. At Dekoven, Ky., this coal is coked 
extensively after washi·ag. At Equality the Gallatin Coal and Coke 
Company converts its slack into coke, which is marketable, although 
somewhat higher in ash and sulphur than is desired. Experiments 
are now in progress looking to improvement of the quality. As Illi-
nois produces no coke except from this bed, so far as shown by pub-
lished reports, thorough experiments with it are very desirable. 
Coal No. 7 (Equality Coal). 
Coal No. 7 is mined for shipment at Norris City and for home use 1 
at two small mines near Equality, where the bed outcrops. It is iden-
tical with coal No. II of Kentucky. The position of the bed is approx- ' 
imately so feet below coal No. 8, 55 feet above coal No. 6 and 90 to 
r28 feet above coal No. S· It is thought to lie about 275 feet below 
the Carthage limestone and 550 feet or more above the Caseyville 
conglomerate. 
T he average thickness of the bed, as reliably indicated at 6r places 
in the a rea, is 4 feet 4 inches. In seven of these localities it is less than 
four feet thick, and in four others is practically absent. Present data 
indicate that the areas of thin coal are only local, and that there is no 
definite tendency to thin out in any particular direction. Thus the 
coal may be well developed within three-fourths of a mile from points 
where borings show it to be relatively thin. At Norris City, wh?re 
the greatest measurements were obtained, the bed ranges f rom 
5 feet 9 inches to 6 feet 6 inches. The coal is lustrous black, and where 
seen is tender and brittle. The high quality of the coa l itself is im-
paired by a persistent band of clay shale, which ranges f rom half an 
inch to three inches, and averages about two i·nches in thickness. This 
occurs from 12 to 24 inches above the fi re clay, but usually about 18 
inches. From 6 to ro inch s below the top of the coa l there is also a 
rather persistent sulphur streak, which is usually less than on -half 
inch thick, but may measure one inch. A few other patches or . trenk 
of sulphur occur I ally tl1rough the I eel. Analyses of coal No. 7 
appear in the accompanyi ng table. 
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The mining conditions of this bed, though not known from extensive 
operations, are apparently good. A layer of black shale, varying in 
thickness up to I7 inches, and locally banded, separates the top of the 
coal from a limestone that is from four to seven feet thick. However, 
sandstone is said to overlie and partly cut·out the coal at places in the 
mine at Joe. 67. Care is necessary to prevent the shale from falling 
with the coal. The bed is underlain by one to five feet of fire clay. 
Here and there small rolls or horsebacks are present, and the char-
acter of the roof and floor is such that squeeze or creep is liable to 
occur unless care is exercised in mining. 
CHEMICAL ANALYSES OF THE COALS. 
The accompanying analyses indicate that the coals of this area rank 
with the very best of the State. The several results, however, are not 
equally suited for close comparison with other analyses, since some 
represent samples which were taken and analyzed under unknown con-
ditions, and even though they may have been, when fresh , truly rep-
resentative of the SeV1eral mines, they are not known to have been 
similarly handled, either to preserve the normal moisture content or to 
expel part or all of it. Higher efficiency, of course, is shown by dried 
samples, other things being equal , than by 'those which contain mois~ 
ture. Varying amounts of time elapsed between taking and analyzing 
the several samples, and it has been shown by chemists at the State 
Geological Survey that those which stand long before analysis lose 
volatile matter when opened, and that the resulting efficiency deter-
minations are really lower than they should be. The analyses here 
presented were obtained under the conditions described below. 
Analyses I , 14, I7 and IS were made by W. F . Wheeler of the 
State Geological Survey from samples collected by the writer in the 
following manner : A' clean exposure, representative of the average 
condition of the bed, was grooved from top to bottom and the sample 
.collected on clean oilcloth . No impurities were thrown out except 
those usually excluded from commercial shipments. The sample was 
further prepared in the mine or at the surface by crushing, mixing, 
quartering and sealing in an air-tight can as quickly as possible, in 
order to preserve the normal moistu re of the coal. Analyses were made 
after four or five months. 
Analysis I r.epresents a sample from the end of the fi rst west entry 
off the main south entry, about I,ooo feet from the shaft , where the 
coal measures 4 feet 6 inches. The sample was prepared in the mine 
without excluding impurities and w.as immediately sealed on reaching 
the surface. It is probabl e that some extraneous water reached the 
;ample while ascending the shaft . 
Analysis I4 represents the bed at the end of the first main north 
entry, 400 feet from the shaft, where it has a thickness of 5 feet 4 
nches. A little of the sulphur showing at this place was excluded 
from the sample. Th e coal was prepared and sealed promptly above 
;round. 
- IS G s 
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Analysis 17 represents the coal at the end of the fi rst entry off the 
main entry, where it measures 4 feet 7 inches, and shows no impuri -
ties which are excluded f rom shipment. T his sample was prepared 
and sealed \Y ithin five minutes after leaving the mine. 
:\nalysis r8 represents coal taken at the count ry mine of i\I r. Dob-
bin, where the fo llow ing section was measured: 
Feet. I nches. 
L imestone . ..... .. .. . .. .. . . . .. . .. . . . .. .. . . . . 4 6 
Shale . . . . . .. . ........... . . . . . . . . ... . . .. .. . 1 
1. Coal .. . •.. .. . . .. .. .. . ......... . ..... . . . . . 
2. Sulph ur and sha le ..... . . .. . ... . . . ... . . .. ........ . ... . . 
'·· 3. Coal ........ . ...... . . . ... . ......... . .. . .....•.. . .... 2 7 -
4. Shale ... .... .. . . . . . . . .. . .. . . .. . ..... . . .. .. . 
5. Coal . . . . . . . . . . . . . .. .. .. . ... . .. . . . ... . . . ....... . 
F i re clay 
21o 
10 -
Tota 1 coa l bed .. . .. . ........ . ........ . . . . .. 4 
Impuri ties from layers 2 and 4 a re picked from the coal before 
marketi ng and are excluded from the sample. 
Analyses 8, 13 and r6 were made by V•l. F . \ \'heeler. of the State 
Geological Su rvey, from sampl es co llected by F. F. Grout in the 
manner described. Vo.Then analyzed . these samples had stood sealed 
for eleven months. 
A nalysis 8 represents a sample taken in the second room off tlh· 
second west ent ry, where the coal measures 56 inches thick and sho"·' 
no persistent bands. 
Analys is 13 represents the coal in the first room off the second 
east ent ry on the north , where the follow ing section was measured: 
Sect ion in O'GaTa Mine 11·o. 12. 
S ha le, pebb ly (man y feet) 
D raw s late, seco nd 
D raw slate, first 
1. Coal ....... . . . .. . 
2. S ulph ur 
3. Coal 
Fire clay. 
Tota l coal bed 
I nches. 
5 
7 
2i 
... 'f.J-1 
3~ 
liH I 
The sample incl udes layer 1 and 3· 1\o. T ha , tw 1 arting-s t>f 
sulph ur three in ches and eight in ches fr m the top which arc not p~r­
sistent but are com mon in the mi ne. 
1\nalysi . r6 was made from a . am J le obtained ncar the shaft. whirh 
includ •s Xos. r, 3 ani 5 f the following measured section: 
Section iu ll l iu e o{ ,\ ' orris City oal ComJWII!I. 
Llmrs ton r 
hale ... .. .••.•...• .. . . .. ... 
I . COlli ...........• .. ••..• . .• . ..•. 
2. SttiJihttJ' ..... ..... .... . ....... . . 
3. C'oal ......... .• ..• ... ...• .. .•..•. . .. 
4. l!lur hAttcl ...... .. ... . ...... .. ... . 
r; ('on. I .......... .. ..........•.. .. ... . 
r~lr·e rill)'. 
Fl . ln. 
I 6 
:l-16 
7 
'2 
. . • . . • . . • . . . . 31 
up lo 3 
1 
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Analysis 2 to 7, inclusive, by Prof. S. vV. Parr, of the State u niver-
sity of Illinois, were recently published in Bulleti n r\o. 3 of the State 
Geological Survey. T he samples were collected in canvas bags at 
the mines from the snrface of car Jots prepared for shipment, and 
were sealed in air-tight jars in the laboratory. Since the moisture of 
the samples after shipment differed presumably by varying amounts 
from that shown under normal conditions in the mines, analyses were 
preceded by air drying. 
Of analyses 9, IO, I I and 12, kin dly furni shed by Superintendent 
Thomas, of the O'Gara Coal Company, No. 9 was made by Professor 
Parr and the others by various private chemi sts. T he exact method 
of sampling and treatment before analysis is not stated. 
Analysis IS, made by the General Chemical Company, of Chicago, 
was obtained through the courtesy of Supt. J. B. K itch , of the National 
Mining Company. The percentage noted in the sulphur column in-
:ludes " sulphur and waste." 
Analysis 19 and 20, made by R egi s Chauvenet & B ro., of St. Louis, 
fo r the Gallatin Coal and Coke Company, were kindly furni shed by 
President Hugh Murray. 
Analyses of Coal and Coke from Saline-Gallatin Field, Illinois . 
o - Z 
., ~0 X< . 
=; 
Mine. No. o f bed. 
t 116 :o·uara Coal Co. ~o. 10 (Eldorado 5 
Coal and Coke Co.) . 
116 do. .......... . 
116 .do. .. ..... .. ................... . 
m ,-- ~~: ·: : ... :: ·:::::::. ·::: :·:::1 
119 
1
o·oam Coal Co. No. 1 ( Diamond 
7 119 •. ~g~1 eo:).:::::·.:::::. ::.:::.:::: 
1! Hi :~!i.r:a: C~a: .~~-~o.B ..... ::::-::::1 
11 U5 .. do. .... 
12 115 .• do. . .. ...... ... .. .. . . . .. . 
13 t20 o·cara Coal Co. No. 12 (Harris-
Si,e. I How obtuined. : Condit ion. 
I 
Pace cut.. . ... IAsmined .. 
Lumt>. .. Car ....... . ... Airdry .... . 
Slaci{.. .. . . .. . do. . . . . . . . . . . . . d•l .. ..... . 
d;~. · .. :f!?. : · :::!JL .. 
Slack ....... 1 .. do .......... ... .. 1 .. do .. _ .. ..... . 
.. Face cut., ... .. .. Asm1ned ... . 
. Not. known ... . ... Not !mown .. 
.. . do .. . ........ ... ... do .. ....... . 
.. . do ........ . ..... ... do ........ . 
. Face cu t .. ........ . do ..... .... . 
. . do.. . .. .... As mined .. . ·::.~ 
bur~ and B!K Muddy Coal Co.). 
II 96 . ~ a t.iona.l Minto" Co... 5 .... . .. . .. .. 1 .. do. . ... . .. . .. --~-. do ...... ... . 
1.5 96 .do. ..... _ _ .... . .. . 5 ... Not known ....... Not known .. 
15 28 X orris City Coal Co.. 7 ...... . .... Face cut ..... . ... As mined ... . 
~ ~ . &."t~r~:~~~1~~.: ........ : ..... , ~ ::: J~ :::·:: :·: :: J~ : : 
19 SO Gallatin Coal and Coke Co 5 . . . . . . . . . . . . Not known ... .... Not lmown .. 
~-··· ____ ·_·_·_··_··_·1_5 __co~ . . .. . . do .... .. ... ..... .. do ......... . 
I Moistul"e~-=~ ~-V-=a=-1-;i:e:-1. 1 13'"i'!:-mattel·. carbon Su lphur. tbermul uni ts. 
I 
8. 43 8 .85 1. ,.I 12. 026 5.68 8.90 33.32 52. 10 1.18 • 12.668 
4.36 23 .58 29 .36 42 .70 2. 00 10. 400 
5. 01 10 .88 34 .36 49.72 4.00 12.179 
4.00 20 .88 30.78 44.34 3 .70 10.92·1 
uo 6.76 37 . 17 51.97 1.55 12. 949 
4.72 14 .28 32. n 48 .28 2.70 11. 351 
6 .93 8 . 12 34 :75 " . 55 :27" 1. 69 12,298 2.31 7.67 .53 12.678 
4.84 6 .26 29 .59 57.80 1. 51 
4.64 6.32 31.24 57.80 1. 50 .......... 
2.37 11.28 30.07 56 .28 2.16 12.849 
5. 38 8 .47 2.10 12 .475 
4.69 11 .74 
""38:i6 "54"66"" 4. 03 12.211 797 " 7.18 3 .03 13. 000 10. 73 2 .68 11.012 
4.30 10 .74 4.36 12.452 
5. 73 11 .19 
"""34:99 """53:35 . 3.13 IZ.177 1.91 9 .75 2. 14 
0 .00 15.61 1.43 I 82.96 2.28 
. -
-
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DESCRIPTI ON OF COAL M I NES.* 
The appended table presents a list of the coal mines of this area. 
Inasmuch as the dist rict includes old and new mines, both primitive 
1 and modern methods of mining are employed. T his paper does not 
review in detail the technology of these mining methods, but merely 
outlines prevalent or important conditions. 
In the mines visited, t which are laid out according to various 
adaptations of the room-and-pillar plan, pick mining prevails, and 
the coal is shot down, then hauled in wooden cars of one to two tons 
I capacity, by mules. Usually the shafts are divided into two parts, 
nine by fourteen feet each, and are provided with single-decked cages 
of metal construction, with safety clutches. The most popular hoisting 
engine is one that acts directly-on a six-foot drum. The coal dumps 
automatically into scales and into shaker or revolving screens. Box car 
loaders are employed to a small extent. The mines require little 
pumping, and some need sprinkling in certain seasons. Ventilation 
is usually effected by Capell propelling fans about twelve feet in diam-
eter. Speaking tubes between engine room and shaft bottom are in-
stalled in a few mines, and electric lights are also used underground by 
the National Mining Company. 
Screened coal chiefly is shipped, and although no figures were col-
lected to show the sizes made it is estimated that in some cases as 
much as 30 per cent is slack. This condition is almost certain to be 
remedied by the introduction of machine mining. As already stated, 
at Equality the slack of coal No. 5, after washing, makes a marketable 
coke, and the further development and perfection of this process is 
thought to ·promise much for this f1eld. 
Partial L ist of Coal Mines in Saline-Gallati n Field , Illinois. 
I ~ I • 0 : ~ I" • I ~ ~ £~ il ~ I !~ Name of mine or owner. ~~ _Location. ~X ~ ~~ i~ Remarks. z I I ~ 0 zl < 8 I 
Slaten .. . 90 Cottage Grove .. . ....... !Slope . . 7 ~F~ {n. ~~- ~Abandoned. 
Dobbin... .. ... .. .... 93 Northwest of Equality .. Shaft .. 7 4 2 57 Local. 
East Side Coal Co... .... . . 77 Equality . .. . . .. .. . .... . do .... 5 I 7 40 
GallatinCnal & Coke Co. . 80 .. do... .. .. .. do .... 5 4 10 80 
Gold Nu gget.. 78 .. do ... ............ . .. . ... . . do . ... 5 I 7 40 
Gordon .... .. 67 No rtheast of Equalit y .. S lope .. 7 4 2 41 Local. suspended. 
~~{.g;i~v~.:. .. .. .... .. .. ~~ ~6;~b0~f~~~~~~f~y : : : :: : ~~~-~ : : ~ : ~ ::.: Local. 
National Min ing Co... 96 Southeast of Eldorado . . Shaft . . 5 5 4 336 
Norris City Coal Co . .. ... 28 Norris City ............. .. do . ... 7 5 ' 6~ 0 
10 'Gara Coal Co., No. 1. .. 119 4 miles southwest of 
)'Gara Coal Co .. No.8 .. . 115E~~~~~~~~·:·: .. . ..... .. ~g: :: ~ "( '6" ~g~ 
O"Gara Coal Co .. No. 10 . . 11 6 . . do... .do ... 5 4 6 511 )"Qara Coal Co .. N o. 11 .. 117 . . do . . ....... . .. . .... . ... . . . do . .. 5 4 6 404 
J'Gara Coal Co .. No. 12 .. 120 5 m iles southwest of 
Percil .. 62 N~/~o~~dtq·~ 3.IitY·. · .... ri~~~·.; :: ~ "4 '2" - ~ ~ ~ Abandoned. 
3anks .. . . 76 E ast of Equali ty ... . .. . . Slope . 5 f « 28 r.ocal. 
;winney . ..... . ....-.. . . . . . . 94 Northwest of Equality .. Shaft 7 4 2 30 Suspended 
~·~.~~~ t]~~~~oco :. : :::1 1;~ i~?klt~~jout~,~~st::()i ::::: : :? ::: ::::~-~~ S.i:: lo ~. s~a~~: .. 
It· •These mines now (1908) are la rgely equipped with chain machines for undercut-
ting, and with motot· haulage, e lectric lights and other improvements. I• ( t The mines at locs . 80, 110 a nd 120, which lie beyond the bordc 1·s ot the QU t\d rnngl<'~ 
~~ proper , were not examined personally in this preli minary work. 
~ \: 
Coal Investigations in Saline and Williamson Counties, Iginois. 
(BY FRANK W . D EWOLF,) 
lNTRODUCTIOK. 
The area described in this report includes part of the Harrisburg 
field in Saline county and a smaller district in \\'illiamson county which 
adjoins on the west. The accompanying map (plate 1 r), which com-
prises the southern half of the Galatia quadrangle and some addi -
tional area on the sou th and on tl1e west. includes approximately 100 
squa re miles near the s<11.1thern edge of the Illinois coal fi elds.· 
The growi ng importance of the region is demonstrated by the in-
crease in coal production, as given by the G. S. Geological S urvey. fo r 
during the year ending December 31, 1907, Saline county produced 
2,247,202 tons as compared with 980,864 tons for 19o6. Coal of a 
quality doubtfully equaled in the State under lies practically all of the 
area examined. and within a moderate depth of the surface. Consoli-, 
dation of mining interests which has been extensively effected here 
during the last two years has accompanied the installation of new 
mining equipment, the opening of new properties and prospecting '' ith· 
the diamond drill on a scale ra rely attempted. The area is bound to: 
become a lar&'e facto r in the production of the State under fayorable, 
market cond1t10ns. 1 
This paper is published as a progress report of a continuous survey 
which is being extend ed across the State from ·near l\It. \·ernon . Indi-
ana, to Mu rphysboro on the west. The area is being mapped in six 
rectangular units or "quad rangles" and field work will be lar;zcly 
completed in 1908. The Galatia is the third quadrangle surveyed and 
joins the west side of the E ldorado. The o-eoloay and coal resources 
of the areas a lready studied is desc ribed in this volume and has been 
recently published elsewhere* Both topographic and geologic map-
ping is being executed in cooperation by the State Geologica l Snn·ey 
and the United States Geological Survey. . 
The writer wishes to acknowledge the valuable as istancc of :\ I r. 
A. J. Ellis, in th collection and stud.r f gc( lngic data and of \lr. 
W. F. Wheele r and :\lr. J. l\ l. Lindgren in the ,tmly of wal 
composition, under the dir ction of l'n>f. S. \\ '. l'arr. The 
work of the Survey ha ' nly hcctl poss ible through till' cordia l cniip<'ra-
tion of those local coa l operators who p 'l'tnitted tht' tts<' of printe 
bore records, espec ially T he ( ;uaranlcc Trll!.;t Cnmpall\. The ( )'( ;ara 
Coal 'o111pany, Thl' I 'cahody Coal Company :~nd Tlw llarrislmrg t nal 
'qn lpan y. 
• 1 ~- l:l',dn:.dl'u l Sul'\"t'), ltull t•tl n ~n. :tin. tnn~; ; Xt•t• nhm thl lmJI,•tln, 1111- :.!II ..!:.:n. 
COAL HC SALINE AND \V lLLIA1ISON COUNTIES. 
I NFLUENCE OF RELIEF , \1\"D DRAINAGE. 
T he favorable nature of the relief as affecting present and future 
development is presented with accuracy by the Galatia topographic 
map,':' which shows also the posi tion of roads, houses, and public 
land lines. The eastern part of the area consists mostly of nearly tlat 
land which lies about 365 feet above sea level and is frequently 
1 subjected to head water floods, and at long intervals to back water 
from the Ohio river. Above this r ise small remnants of an old upland, 
which in the western part of the area reaches some roo to 250 feet 
above the low• land and .is thoroughly dissected by ravines . 
Transportation is now accomplished by railroads which cross the 
low eastern part of the area, but the region must remain handicapped 
until the large hilly tract to the west is brought into reach of markets. 
This situation will be improved by the railroad now being constructed 
between Harrisburg and Galatia and the proj ected line from Eldo-
rado to Pittsbu rg, in ·willi amson county. Both Bankston and Brush1· 
creeks offer excellent g rades for reaching the heart of the upla-:1.d by 
railroads from Harrisburg, since they ri se but 70 and roo feet respec-
tively in reacl1ing the western edge of the area mapped and this would 
amount approximately to one foot to each 650 feet along an air line 
route. 
GEOLOGY. 
INTRODUCTION . 
As a thorough investigation of tl1e coals of the region involves also 
the associated strata, an attempt was made to collect all information 
bearing on the stratigraphic and structural relations. Particular at-
tention was given to each coal of commercial importance, so as to 
determine its varying thickness and depth in the areas underlain , and 
as far as possible the clip of the bed as affecting ease of exploitation. 
The condition of origin of the coals has been studied and promises to 
. explain their local absence, and to assist the commercial development. 
On account of the thick surficial deposits the hard rocks of the ?.rea 
outcrop rarely and contribute little to the investigation. The g reat 
number of drill records, however, has made it possible to determine 
many facts of economic and scientific interest. The notes of first im-
portance, commercia lly, are here prese-nted with a provi s io,.~l map 
(plate rr.) 
STRATIGRAPHY. 
The rocks underlying the surface clays, as explored to a depth of 
about r roo feet , consist of alternating beds of shale and sandstone. with 
relatively thin and more or less local beds of limestone, coal ancl lire 
clay. All the rocks appear to belong to the P ennsylvanian series of 
the Carboniferous system. T he Carthage limestone, which ha s hcen 
used in the past to sepa rate the carboniferous into Upper and Loll'e r 
Coal Measnrest is probably present So feet f rom the top of the 
*Copies may he ohtainecl for five cents ench by adclress ing the Director U. S. Gro 
logical Stll'vey. \Ya shingtou, D. C. 
·tSce page 213. 
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strata here described, and is shown. in Section 4 (Fig. I9) with accom-
panying beds similar to those of the Eldorado quadrangle. As the 
strata closely resemble those of the area on the east already described* 
but few additional notes are required at this time. The accom-
panying columnar sections are based on abundant data covering the 
strata extendi·ng 300 feet above Coal No. S· Above this distance the 
rocks are not so well known, so the illustrations ate of less v~lue. 
Below Coal No. 5 a number of borings show some common features , 
but such general disagreement as to prevent satisfactory correlation 
without reference to additional records from adjoining areas which 
have not yet be~n studied. A single hoi~ which penetrates approxi-
mately 6oo feet below Coal No. 5 reaches about to the base of the 
Pennsylvania rocks, but the record obtained appears unreliable as 
to details and is not published. 
The correlation of certain beds is weJI established, especiaJiy of 
Coals Nos. 7 ~nd 5· They have a wide persistence, occurring gener-
aJiy throughout the area surveyed, and are identical with Coals Nos. 
I I and 9 of the Western Kentucky sections, and probably with Coals 
VII and V of the Indiana Survey. The work of the Survey has 
already proved the identity of No. 7 with No. 6 of the BeJieville 
area and No.7 of Williamson and Franklin counties. Other coal beds 
shown in the sections having well defined horizons are locaJiy either 
present or absent, and their detailed distributio·n has yet to be studied. 
Of the limestones, that OVIerlying Coal No. 7 and another about 45 
feet higher, are horizon markers of wide extent. The sandstones and 
shales give way to each other from plaqe to pl ace and the horizons 
have a tendency to show one or the other as illustrated by the relative 
prominence of the respective symbols in the generalized sections (Fig. 
I9.) 
Certain features of the stratigraphy are of special interest. The 
beds between Coals Nos. 7 and 5 are of the character indicated by 
.section 3 (Fig. I9) and the interval from base to base is remarkably 
constant at from IOO to I40 feet. The two coals are not exactly par-
aJiel however, and the extreme variation in interval is worth note. 
About 30 records report 90 to IOO feet in the area extending from 
, the southwest corner of the map (plate I I), to Section 9, T. 8, R. 5· 
JA similar number show that the interval exceeds I40 feet in parts of 
the land in Range 9 and extending from Harrisburg westward nearly 
to the Williamson county line. A number of these latter report a 
value exdeeding I70 feet and in three logs an interval of 205 to 220 
feet is possibly indicated. One of the latter records is shown as sec-
tion I (Fig. I9) to represent the dozen or more records of question:1ble 
interpretation. It suggests the possibilities, either that the interval 
is much greater than usual or that the lower coal is at a horizon below 
No. 5· In many test holes there appears to be a heavy sandstone at the 
horizon of No. 5 and this is more or less continuous with atnother 
sandstone the top of which, in a few records , is definitely indicated to 
lie about So feet below No. 5· In such cases the question ari es as 
• See page 214. 
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to whether Xo. 5 is much farther below No. 7 than usual or whether 
No. 5 is absent because of either non-deposition or contemporary 
or later erosion, and replacement by sandstone. Decisive evidencP on 
these points is believed to be available on further study. Of eight 
holes which clearly show the presence of Xo. 5 and penetrate still 
deeper, all show at least two lower coal horizons. T hree indicate a 
coal from 30 to :So feet below No. 5 and separated from it by fire clay 
and sandy shale, but the deep coals of the remaining five records can-
not be correlated with one another or with the deep seams reported in 
the area to the east. Section 5 (Fig. 19) represents the deepest relia-
ble log and shows a four foot bed 300 feet below No. 5, and several 
th in seams i·nt,ervening. 
STRUCTURE. 
The attitude or structural relations of the coal is a la rge factor in 
determining the expense of mining, since it affects ease of haulage, 
drainage, and ventilation . The coals andt associated strata of this 
region, which are essentially parallel with one another, are in some 
places nearly horizontal, but in others appear to slope or dip in varying 
directions and amounts, or to be displaced along fault planes. The 
accompanying map attempts to show by contours the varying elevatio;1 
of Coal No . 5 above sea level. The method of construction and 
the use of the map along with its limitations. may be discussed here. 
The elevation of the ground above sea level \\·as determined at <'ach 
test boring and mine shaft a·nd from this figure was subtracted the 
depth of Coal No. 5 in order to obtain its altitude. Where the coal 
lies at different altitudes at adjoining locations, the dip between them 
is regarded as uniform and points of equal altitude are connected by a 
contour line. The direction of dip is thus assumed to be perpendicular 
to the contours and th e amount is 25 feet between adjoining lines. 
It should be understood that ther are several sources of error in the 
map. The most important is the assumption that the dip is uni fo rm 
between two neighboring datum poi·;1ts, whereas the beds mav lie 
horizontal for part of the distance and steeply incl ined for the rentain-
der or even displaced by fau lting. Another error of minor im] ort· 
ance has doubtless resu lted from the use of barometer a·01d hand leYd 
for determi ning surface elevation . A an excellent topographic map 
and numerous bench ma rks were ava ilab le for reference this error i 
slight, but for the benefit of I ca l engi neer.. who ma\· wish to do the 
work with greater refinement a table of re. ults is here prcscatecl, to-
gether with an ar pend d tabl e of permanent bench marks. 
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Table of Suiface Data. 
LOCATION. Er.- e:vA.Tl ON . 
'l'ownship. 
I 
Range. Section. Map No. F t. a boYe sea 
I 
Determined 
!~ve l. b y 
-~~ 
408 *L 
25 494 L 
25 495 *B 
34 I 492 L 
34 2 480 L 
34 3 · 520 L 
34 4a* 549 B 
35 530 B 
35 522 L 
35 533 L 
36 443 
425 
405 *2. 
19 408 L 
19 422 B 
19 404 B 
19 435 L 
20 405 L 
20 400 t! 
20 399 L 
20 409 B 
2S 412 B 
2S 380 L 
26 431 L 
26 128 B 
26 438 B 
26 44S L 
2"7 435 L 
27 440 B 
27 427 B 
27 . 4:iC L 
27 <30 I~ 
28 l a 
28 2 us 
28 3 420 
28 4 442 
29 1 <18 L 
29 2 432 L 
29 3 433 B 
29 .. 
29 Sa 
30 462 
30 482 
31 448 
32 456 L 
32 448 t! 
32 437 L 
33 402 
33 40< 
34 420 I~ 
34 390 u 
34 422 L 
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Tabl~ of Surjac~ Data-Continut'd. 
L OCATI ON. E LE>ATl O!\. 
Township. I Range. Section. Map No. I Ft. above sea I Determined le,·el br. 
I. 
35 1 
I 
420 
I 
L 
35 2 423 L 
35 3a 420 B 
36 t38 
I 
15 405 L 
15 399 L 
15 418 B 
16 388 L 
21 378 
22 tOO 
22 372 
23 400 
26 402 L 
26 400 T, 
26 372 L 
27 1 370 L 
27 2a. 365 L 
27 3 369 L 
28 ;J76 L 
28 371 L 
29 370 [, 
29 365 r. 
33 360 
34 375 
35 375 
36 383 
1 470 L 
2a. •58 I. 
3~ 
5G5 B 
18, B 
5.30 ll 
562 ll 
565 
10 1 485 
10 2a 166 
437 
12 I 11$h• 
12 2 146 
12 3 c.aa 
12 4 176h 
12 6" 
12 6 i76 
J:J 112 
13 I!J5 
13 4:1.1 
J:l 425 
J:J IJH 
II ~ 50 
JJ ur, 
14 •ll 6 
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Table of Surface Data-Continued. 
LOCA1.'ION E L EVATWN. 
'rownship. Range. Section. Map No. 
I 
Ft. above sea 
I 
Determined 
level by. 
15 458 ll 
15 495 B 
15 U 3 L 
15 435 B 
4 16 2 495 B 
.. 16 3a 
21 455 B 
22 1 465 
22 2a 
.9 23 1 455 B 
9 23 2 460 B 
9 23 3 435 B 
9 23 fa 
24 1 418 L 
24 2a 
:J77 L 
::J97 
375 L 
374 L 
380 L 
400 L 
38J L 
374 B 
379 B 
395 L 
435 B 
395 L 
445 B 
432b B 
j7!b L 
490 B 
463 B 
497 L 
465 L 
475 B 
1 477 L 
2a 430 L 
3 405 B 
. us L 
5 420 B 
475 L 
462 L 
10 U2 L 
10 440 L 
II ::175 L 
II 394 L 
II 371 L 
II 400 B 
12 1a 360 ll 
12 2 ;j65 B 
13 Ia 366 
13 2 373 
14 395 L 
14 376 L 
Township. 
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Table of S urface Data-Continued. 
LOCATION. 
Range. Section. 
15 
15 
16 
17 
18 
18 
19 
19 
19 
21 
21 
21 
21 
21 
22 
22 
22 
22 
23 
23 
2i 
24 
24 
10 
10 
11 
II 
I~ 
15 
15 
l ij 
10 
16 
Ill 
10 
Map No. 
1 
2 
3• 
1 
2 
3a 
I 
5 
1 
2a 
1 
2 
3a 
1a 
2 
ELE\.""TION. 
Ft. above sea Determined 
level. b:r. 
128 
383 
uo 
408 
U9 
104 
421 
423 
300 
395 
395 
100 
400 
400 
390 
42'l 
110 
f15 
b 
36 1 
300 
b 
367 
373 
365 
356 
365 
365 
3i0 
374 
U3 
360 
362 
. 1 
363 
350 
405 
1102 
100 
392 
393 
362 
365 
353 
353 
SO: I 
:no 
:170 
356 
861 
007 
:166 
:ma 
L 
L 
L 
B 
H 
L 
R 
1, 
L 
[, 
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Table of Surface Data-Concluded. 
L OCATCON. ELEVATiON. 
Township. Range. Section. 1\fa.pNo. Ft. abO\·e sea. Determined level. by. 
17 395 L 
17 373 L 
17 395 II 
17 375 L 
18 365 L 
18 368 L 
18 390b L 
18 370 L 
18 377b L 
18 381 L 
18 373b L 
19 Ia 
19 2 L 
20 376 L 
20 385 B 
20 380 
" 22 370 E 
23 358 
23 a57 
27 380 
• (a.) Location reportecl; (b) Log' not used; (L) Hand le vel: (B) Ba.rometer: (E) Estimate 
from topographic map. 
l'ER:\LI NENT BEKCI-r MARKS oF THE SouTH P ART OF THE GALATI.\ 
QUADRANGLE. 
The elevations in the following list are based upon the precise leYel 
line of 1906 from Duq uoi n, run under the direction of i\ Ir. C. L. Sad-
ler, assistant topographer, by Mr. F. C. H igley, levelman. T he stand-
·a rcl bench marks were stamped with figures of elevation to nearest 
foot. 
Alt i tude. 
Description. Feet. 
Rileyville, at milepost E. S t. Louis 107 mi., E ldorado 14 mi .. na il in 
top of west rack for em ergency rail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.854 
Rileyville, 0.71 miles so utheast of: 500 feet n orthwest of house on 
so uth s ide of railroad at point w here county road jogs north f rom 
rai lroad, 30 feet north of tracl<s, in co rn e r of fence, 30 feet no r th-
west of cattle gua rd , iron post stamped "392 Illinois 1906" ........ 392.88li 
Rileyville, 1.91 miles so utheast of; at mil epost E. St. Loui s 109 E ldo-
rado 12 mi., nail in top of west rae!< fo r e me rgency ra il. . ....... 411.8711 
Rileyville, 2.9 mil es southeast of ; at mil epost E. St. Louis 110. Eldo-
dorado 11 mi., n a il in top of east rack fo r emergency ra il. ....... 417.992 
Galatia, 0.3 mil e west of station ; at Galatia Rollin g Mill , in southwest 
foundation of " Old Elevator " on :;;outh side, 25 feet north of rail-
road track, alu minum tabl e stamped "397 Illino is 1906" 397.8511 
Galatia, in fron t of station ; Lop of north rail. . ..................... 401.171; 
Galatia, 0.18 mil e southeast of; at mil epost E. St. Louis. Ill . Eldo-
rado 10 mi. , nail in top of west rack for emergency ra il .. .. ....... 412.41~ 
Ga latia, 1.1 r. mil es southeast of ; mil e,·os t E. St. Louis 112. Elclo raclo 
9 mi. , nail in top of west rack for emergency rai I . . 3 6. no 
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Description. 
R aleigh, 1.59 miles east of; 70 feet west of milepost "E. St. L. 117, 
Eldorado 4 M." 62 feet south of center of track, in field of Mrs. Liza 
Elder, iron post stamped "390 1906" ................ . .......... . .. 390.763 
Raleigh, 1.6 miles south of; southeast corner where road turns south, 
T. 8 S., R. 6 E., corner sees. 21, 22, 27 and 28, iron post stamped 
" 373" 0 0 0 0 0 0 0 0 • • • 0 ••• 0 •••• 0 0 0 0 0 0 • • • 0 •• 0 0 • 0 • • 0 0 • 0 0 • 0 ••••• 0 0 0 0 0 0 372.866 
Raleigh, 4.28 miles south of; T. 8 S., R. 6 E ., middle east and west of 
sec. 4, 0.33 mile south of township line, southeast of second right 
angle in road south, iron post stamped "363". . . . . . . . . . . . . . . . . . . . . 362.623 
Raleigh, 7.41 miles southwest of; southeast of crossroads at Mt. 
Moriah church, corner between Brushy, Raleigh and Harrisburg. 
townships, 0.25 mile east, iron post stamped "459 1906". . . . . . . . . . . . 459.061 
Mt. Moriah, 2.94 miles west of; southwest of crossroads at center of 
Brushy township, at Voting House, iron post stamped "402 1906" .. 401.863 
Saline county line, 0.5 mile west of, on east and west road which leads 
into Attila, iron post stamped "487 1906". . . . 487.104 
UsE OF THE STRUCTURAL MAP. 
The contour map when used in connection with the topographic 
map or surface elevations determined by field work, enables one to 
calculate the depth to coal No. 5 in the areas between test holes, and 
also indicates steepness of dip by relative closeness of contours to 
one another. As indicated by the contours the dip of coal No. 5 
varies greatly in direction and rate, but in general terms it appearS' 
to be northward from the south margin of the area until an irregular 
belt of dome-like features is reached. This is shown northwest of· 
Harrisburg in section 7 and follows an irregu lar course to the wes~ 
margin of the area in section 35, T. 9, R. 4- Along this belt coal No. 
5 is folded or faulted up to a position from 100 to 200 feet above it· 
altitude just to the south. Northward the beds descend again in more 
orderly manner. From the highest to the lowest positions No. 5 de-
scends a total distance of about 425 feet. If the change in altitude 
be due to dip the rate must be steep in several localities, as shown by 
dashed contours. · The following warrant careful notice and further 
testing to determine the facts. 
Localities of P1onowzced Dip or Faultiug. 
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Certain conditions within and nearby the area ~uggest the presence 
of faults. The considerable changes in altitudes just referred to, 
when compared to the usual structure here and in the quadrangle to 
the east appear to be rather local in distribution, and suggest abnormal · 
conditions. Small faults with displacements of r to 5 feet occur in 
several of the mines and furthermore dikes of igneous rock, eight 
to fourteen feet thick, cut the coal.* The intruded rock is nearly 
identical in composition to that of Pope and H ardin counties to the 
south and east, which is related to deposits of fluorspar, lead and 
zinc. In one of the Saline county dikes a crystal of zinc sulphide, 
" jack" was found by Mr. Wheeler of the survey. Other evidence of 
even g reater weight is added by the fault which trends westward 
from Shawneetown in Gallatin coun ty, along the north face of the 
"Gold Hill" range of hills, and whi ch has a displacement exceeding 
I,ooo feet about three and one-half miles south of the E ldorado 
~uadrangle . F rom general evidence this zone of disturbance con-
tinues a little south of west, towards Stonefort, and its proximity to 
l
this area makes it very probable that minor faul ts do occur here. They 
'!lust be of small magnitude and need hardly be considered ser ious 
!factors in developing the field, unless they prove to be much more 
mmerous than at present indicated. 
While the contours show the varying altitude of coal No. 5, the 
;tructure of coal No. 7 is not exactly parallel to it, being somewhat 
nore regular in attitude. The position of No. 7 or other beds may be 
tpproximately determined frorn the contours, however, by adding 
>r subtracting a fig ure corresponding to the average interval which 
.eparates No. 5 and the bed sought. 
COAL RESOURCES. 
I NTRODUCTION . 
The coal of this area is of superior quali ty and the favorable con-
litions of its occurrence has so stimulated production during the last 
ew years as to make the region one of great importance. T here a re 
even commercial mines in the area o f this report, and a conside rably 
1rger number in the immediately adjoining area. T hough the ac-
ompanying sections ( Fig . 19) show coal at over a dozen horizons 
nly two are now worked, Nos. 7 and S· Practically all of the others 
ave so far proved too thin for competition under present commercial 
ondit ions, but there is strong possibility that some of them may prove 
l ~a~: ~~~~a~~ ::f~~~~r~!~~e ~~~~~~!7s ~r~:;~~~:~~~t I~fi~~is0;t~~~ei ;~:;~ 
~ported as much as four feet thick here, may some day be uti lized. 
DESCRI PTION OF COALS NOS. 5 AND 7· 
Results of B o1·ings. 
A study of borings warrants the statement that the horizons of coals 
'os. 5 and 7 underlie nearly all of the a rea and that one or both have 
tinable thickness in almost every hole drilled. 
• Dikes occur in the fo llowing mines in o1· near th area hC' re mapped: o·aarn )al Co. , Nos. 3 and 8; Sal ine County Coa l Co., No. 2; Nationa l 1\Tining Co. 
- I 6 G S 
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The horizon of coal No ·7 is absent through pre-glacial erosion in 
the extreme southeast and southwest corners of the area, beneath the 
bottom lands. In the southeast the coal is exposed and has been mined 
for local use. In the southwest the outcrop is revea led by borings 
which find the place of the coal occupied by glacial clay and sand. 
The thickness of No. 7 in the I98 holes penetrating its horizon i 
shmn1 by the accompanying table. If the records are grouped so a 
to assemble those in which No. 7 measures from I to t o, I I to 20, 2I 
to 30 inches, etc., it will be noted that I.Yz per cent of the records sho\1' 
no coal; IO per cent report I to 40 inches; 73 per cent 4I to 70 inches: 
and 15 per cent more than this amount. Partings or bone coal are 
reported in 7 per cent of the borings. 
The distribution of coal No. 5 is widespread but its thickness is 
more variable than No. 7· Preglacial erosion channels do not reach 
the horizon within this area, but the outcrop occurs in the region just 
to the south which wi ll be mapped next season. A number of borings 
show that No. 5 is thin or absent through irregular deposition or 
through erosio!1 whicl1 accompanied o r followed shortly after deposi-
tion. A further study of such logs is planned in order to determine 
the reason for this condition and to apply the facts to ad joining a reas. 
In several in stances where coal No. 5 was not reached by drilling, a 
somewhat deeper hole is necessary to demonstrate its absence. 
The thickness of No. 5 in th e I84 holes whi ch reached its horizon 
is summa rized in the accompanying table. Eight per cent of th< 
records show no coal ; in nine per cent it varies from one to fort~ 
inches; in fifty-eight per cent it measures from forty-one to seven!) 
inches; and in twenty-five per cent it exceeds thi s value. The tab!~ 
indicates a tendency of the drillers to report thicknesses in even feel 
or half feet , rather than as they actually occur. T hus. coal of ~8 . 51· 
and 6o inches is more frequentl y found in the table than thicknesse• 
just more or less than these values. 
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Thickne_ss ot Cua,ls Nos. 5 and 7 i n BoTings P enetrating Their H orizons. 
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I 
75 I 
I 
2 
1 1 26 
1 
51 1 5 76 
I 
1 4 
2 27 52 3 5 77 3 5 
3 28 53 5 12 78 3 3 
4 29 M 10 6 79 
·5 1 30 3 55 3 2 I 80 2 6 3 31 56 10 5 8 1 1 
7 32 1 57 4 2 82 2 1 
8 33 58 1 8 83 
9 34 59 3 1 84 1 8 
10 35 60 19 12 85 1 
11 36 5 3 61 ~ 1 86 1 12 3 1 37 
I 
62 5 87 1 
13 38 2 63 3 5 88 ~ 
14 39 64 11 5 89 1 
15 40 1 1 65 10 1 90 1 
16 1 1 H 1 1 66 16 7 91 
17 42 1 3 67 3 2 92 
18 1 43 68 8 2 93 
19 44 69 2 1 94 
20 2 45 2 70 4 1 95 
21 46 1 4 71 3 1 96 2 
22 47 72 9 3 104 1 
23 48 5 7 73 2 3 108 1 
24 2 2 49 1 2 74 5 2 120 1 
The mines of the area with the exception of one are working No. 5 
in preference to No. 7, because of better conditions for min ing and 
higher fuel value. No. 7 is nevertheless an excellent coal, having 
about the same fuel values here as No. 7 in William son county and 
much better than "No. 6" in the Belleville region, its equivalent. 
No. 5 where examined in the mines measures from 59 to 87 inches, 
being nearly uniform in thickness in each mine. It is free from clay 
bands and has but occasional thin st reaks of sulphur. T he latter 
when present are usually from r -16 to Yz inch thick and are fOLnd 
from 4 to ro inches from the top. Exceptionally they are as much as 
27 inches from the top, and reach I inch in thickness. Locally, th e 
top two inches of coal is boney. The coal is of medium hardness and 
,good appearance, and stands handling and transportation very well. 
Its composition and hig h fu el va lue are indncated by the accompany-
ing tables on page 245. The mining conditions of No. 5 are excel-
lent. The roof is a hard g ray shale which stays up with little timber-
ing. Its regularity is interrupted by the protrusion of "nigger heads," 
frequeiltly exceeding 12 inches in diameter. I n a ll of the mines th ere 
is a thin draw slate of 2 to 4 inches which drops with the coal, and in 
several a second slate falls within a few n1onths if left up. T he coal 
1as no well developed cleat and is cut easily in all di rections. Chain 
11achines .have been installed with i·n the last year and practica lly no 
:oal is now shot off the solid. The coal is scrqencd or partly rc-
;creened and is shipped mostly to the Chicago market. 
Coal No. 7 within this area is mined only a t Galati a. It is also 
l.vorked in the region to th e east both for shipment and fo r local n e. 
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and to the southwest for local use. T he seam is recogniz~d by its 
fossiliferous limestone roof and its "blue band" which occurs near the 
base of the seam. A t Galatia the coal varies from 66 to 76 inches in 
thickness and has a band of fi re clay Y, to r-3/, "inches thick located 
f rom ro tb 28 inches above the floor. Other impurities of the bed 
include occasional streaks of shale and a boney and "sulphury" streak 
about ro inches below the top, which varies up to Y, inch in thickness. 
While the coal makes a much poorer app,earance than No. 5 it is still 
a good coal as shown by accompanying tables. The installation of a 
washer and new screens would very probably extend the market of 
the coal considerably. T here is no cleat showing at Galatia and con-
ditions are fair ly regular. P ick miniQg is employedc The roof con-
si sts of a gray shale from a few inches to one foot thick which usually 
sepa rates the coal from a hard blue limestone from 3 to 4 feet thick. 
Where the shale is thin it falls with the coal. Locally it is enti rely 
absent. T he floor is a fa irly hard fire clay 3 or more feet thick. 
Mines o.f tile Area. 
COMPANY. 
Galatia Coal Co . . . . . 
O 'Ga.ra Coal Co ... . 
* .Keport Bureau of Labor Statis tics 1906. 
365 
*122 
<28 
2411 
2311 
220 
156 1 
CHE MICAL A N ALYSI S OF T H E C OALS. 
The hig h quality of the coals of this region is shown by analyses 
of samples collected by Mr. W. F. Wheeler of the Survey. Each was 
obtained from a clean face of the coal by cutting a channel from top to 
bottom and collecting the fragm ents on oil cloth. After each sample 
was crushed and quartered down it was placed in an air-tight can 
before leaving- the mine. Analysis was made within a week after 
sampli ng. Coal No. 7 was sampled at Galatia and gave the results 
noted in the following table. Coal No. 5 was found to be so u71i form 
in character between E ldorado, H arrisburg and a rrier M ills that 
a ll the resul ts a rc summarized here though many of the amples came 
from outside the immediate a rea of th is report, as shown by the fol-
low ing table. 
Sou·rces of am7J ies o{ Coal No. 5. 
O'Gara Coal Co 
O'Gara Coal Co 
O'Gara Coal Co 
O'C<11m Coal Co 
O'G:ua Coo l Co 
W MRon Coal o ... 
Saline OllO lY Ort l 
• Jn Or''ll of lhiH rr'JHII'I . 
. . . . . . . . . . . . . . . . 3' 
. . . . . . . . . . . . . . • . . 8 
. •......... •.... go 
.•.........•.... 12' 
.......... II 
................... I 
. .. . • . . .. . .. .. • . .. .. 2 
DEWOLF.] 
Moisture ..... . 
Vol. M~tter .. 
Fixed Carbon . . 
Ash. 
Sulphur .. 
B.'1'. U .. 
Moisture ...... 
Vol. Matter ... 
Fixed Carbon .. 
COAL IN SALINE AND WILLIAM SON COUNTIES. 
Analyses of Coals in Saline County, Ilinois* 
Coal No. 5. - (Seven Samples.)t 
245 
I As RECEIVED. I OVEN D RY. I ASHP~~:~~uffi:i<::"o 
I High. ] Low. jAverage. j High. ] L ow. jAverage. j High. ] Low. jAverage . 
. :: I ~:: I ~.~ •·· ··"" ,. 
:~::: 
1
4: ~: I 5: :: :~ :: 5: :~ 5: :; 
12883 12159 12552 13700 12942 13197 14962 14830 14910 
Coal No. 7.-(Galatia Coal Compao y.)t 
I As Recei ved. l Oven Dry. lAsh. Moisture, and pyrite tree 
.... . . . . . . . . . . . . 
I 
5.98 
I I 
35.22 37.46 
45.84 48. 75 
Ash. . . . . . . . . . . . . . . . . . . . . . . . 
:I 12.96 
I 
13.79 
I . Sulphur 3.51 3 .73 .. 
B.'1'.U ..................... .................. .. I 11757 12505 14728 
*Analyses by W_ F. Whee le r and J. M. Lindgren under direct ion of Prof. S. W. Parr. 
t Samples include entire seam exceot in one mine whe re one inch pyri te ball was excluded. 
t Sample excludes 1~ inch blue band. 
MININ G METHODS. 
The mines of the O'Gara Coal Company within the a rea of th is re-
port are equipped with modern automatic dumping cages and shaker 
screens delivering to three tracks. The coal is undercut by electric 
machines, and hauled by mules and electric motors. The plants are 
strictly modern. At Galatia the coal is hand mined, hauled by mules 
and at the tipple is dumped by hand over bar screens. All of th e mines 
use modifications of the Room and! Pillar system. 
Notes on the Belleville-Breese Area. 
(BY J. A. UDDEN al\'U F. W . DEWOLF.) 
I NTRODUCTION . 
T he Belleville region has been an active mining center for many 
years, and includes some of the larges t mines in the State. 1 he area 
examined during the summer of 1907 is included on the Bellevi lle and 
Breese topographic maps''' prepared by the State Geological Survey 
and the U . S. Geological Survey in cooperation. 
The follow ing preliminary report is based on field work by the 
senior au thor, assisted by Mr. I. J. Broman. The chemical notes have 
been prepared by F . W. DeWolf. 
STRATIGRAPI-IIC NOTES. 
In the area of the Breese and Belleville quad rangles the coal tm·as-
ures are covered by from so to roo feet of drift, and O\ er the greater 
part of the country the streams do not cut throug h this conr. Ex-
posures of the bedrock are limi ted to a few square rod" scattered here 
and there along the courses of the creeks and ravi nes, eldom ru ming 
continuously as much as a quarter of a mile. The condition; a re snch 
that a section of the coal measure stra ta shown in the outcrops can 
neve r be constructed from these alone, and for this reason the struc-
ture of the region must be made out la rgely from records o f such deep 
ex plorations as have been made for coal o r for water. 
The log of the bo ring mad e by the Postel Uill ing Company at i\ [as-
coutah a few yea r ago penetrated the sedimentary rock to the depth 
of 3.070 fee t. The r cks of the lowet· 2,500 fee t of this ection arc 
older than the coal measure . The mai n c al at i\Ia outah lies at an 
elevat ion of 202 feet above the sea and at depths averaging J 70 feet 
below the , urface. i\s there a re no indicati ns of any fractures nr 
other dis locations of the bed rock in th is region . it i. safe tn conclude 
that the sect ion show n in the l\ rascoutah \\'ell represents st ratifi,·d 
rocks 11 hi ch underl ie thi s enlir area. Th ' coa l mcasun's con'i't 
pritH:ipallv of clays, shales and san !stone, while tltl' umkrlying- .\lis-
sissippian' ( L<lll e;- 'arh nifl'rous) Devonian, Si lu ria n and Oni<H·ieian 
,edinl \·nts ron,isl in lite main o f linH'!< lnttl's. "hid1 arc intl'rhl'<kkd "ith 
lh n·,· "r four formaliotl'i of shak. 
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STRUCTURE. 
The Bellevi lle or "Number 6" coal, which has been extensivelv mined 
in this area, offers data from which the structure may be det;rmined. 
Its elevation above sea level has been ascertained at about roo localities, 
which are fai rly well scattered over the area. i\Iost of these elevations 
have been obtai ned f rom mines, and a few are from drilling:, made 
especial ly fo r the exploration of the coal. Thirty-two of them have 
been calcula ted from the outcrop of a limestone, whose position in 
the section is known . T he contour lines shown in the accompanying 
plate ( 12) are based upon these data and exh ibi t graphically the ele-
vation of th is coal and hence also the general geological structure of 
the region. T he data appear in the following table: 
Altitude of the Belleville Coal. 
-------------------------------------------
Mao 
,0. Source of Data.. 
Altitude 
above 
sea.le\'el.• 
------------------------------------~------
1a 1Coa1 mine. ...... . ........... ................ . 
1b . . do . . ..... . .... . 
2 . . do.............. . ....... .. . . . ... . . 
3 .. do .... . ........ . 
' Rock outcrop .. 
5 Coal mme . ..... . . . i ~d~::::11 borlng 
tO Water ·we ll boring 
11 Coal mine .. . ........... . . .. . 
12 .. do ......... . ..... . 
13 Coa.l test borin g .. 
14 . . do .. . . .. ... ... . 
15 Rock outcrop .. . 
16 Coal test boring 
17 . . do .......... . 
18 Rocl{ outcrop 
19 .. do . . ...... . 
I 
20 Coal mine ..... . 
2:1 Rock outcrop .. 
22 Coal mine ... 
I' ~ Jt: 26 . . do .. 27 .. do .. 28 .. do .. 
' 29 .. do .. 
30 .. do .. 
31 .. do .. 
32 .do .. 
33 .. do .. 
31 .. do .......................... . .. .. . 
35 .. do ... . ........... . 
36 Wat~r we ll boring 
37 Coal mine . . 
39 .. do ................... ......•... . . 
39 Air shaft .. . ...... ...... ..... . ...... . 
•o \Yater well boring ............ .. ... , ... . 
U Coal mine .. 
12 .. do .. . 
13 .. do ............ .. 
'' Gas well boring 
t6 Coal mine . . 
46 .. do ........................ .. 
f7 .. do. 
f8 .. do .............. ....... .. 
19 .. do. 
50 .. do. 
366 
3a5 
295 
275 
2b0 
370 
356 331 
330 
317 
325 
335 
319 
308 
352 
350 
353 
380 
332 
300 
290 
320 330 
350 
355 
345 
340 
344 
a 50 
348 
a45 
370 
375 
380 
395 
431 
395 
450 
4<0 
421 
tao 
390 
:197 
:JbO 
lOS 
38:! 
a 5o 340 
:t25 
2G2 
128 
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Altitude of B elleville Coal.-Concluded . 
Mav l No. Source of Da.ta. 
51 Water well boring ..................... . 
52 Rock ou tcrop ... 
53 Water well boring 
54 Roc~k outcrop .. . 
55 Coal mine ...... . 
56 Roc}{ outrop .. 
57 . . do... . ....... . ......•.. 
58 .. do ... . . 
58 Coal mine .... 
60 Rock ouLCrop. 
61 Coalmioe .. 
62 . . do .. . 
t\3 .. do .. . 
64. .. do ... . ............... . 
65 W:.tter well boring . 
66 Coal mine .. ... . . ... . 
67 Water well boring . 
68 Coal test boring 
69 Rock ou tcro1J. . . . . 
70 ·water well boring . 
71 R ock outcrop .. 
72 .. do .. . 
73 .. do ... . 
'7( .. do ..... . 
75 .. do .. . . 
76 .. do ..... .... ..... . . 
77 Water well boring . . .......... . .... . 
78 R ock outcrop .. 
79 . . do .. . 
80 .. do ........ . 
81 .. do .. . 
82 .. do .... . 
83 .. do .. . 
8t .. do .. .. 
85 .. do .. . 
86 .. do .. . 
87 .. do .. . 
88 .. do ... 
89 .. do ..... . 
90 .. do .. . 
91 .. do ........ . 
92 Coal mine .. 
93 .. do ................. .. li ~ ~~~:=~~eb~ri~g:: . . :~ .. ....... . .... .. . 
[BuLL. No. 8 
Altitude 
aboYe 
sea.leYel.• 
128 
112 
12111 
12'1 
1211 
112 
liZ 
lf7 
Ill 
liZ 
1811 
l7f 
200 
I Ill 
218 
2ff 
2811 
111 
1112 
152 
11Z 
liiZ 
187 
IIIZ 
• Ill 
180 
110 
106 
1110 
II 
110 1:' II 
w, 
:I 
75 
70 
10 
16 
r1 
II 
110 
n 
112 
•Determined io close aporoximotion by ha.od level. bo.romeLer, orest.im:tt.e from Lopograph 
map. 
Tt wi ll be seen that there is a general dip from west to ca t of about 
twelve and one-half feet to the mil . This i slightly more than the 
inc•·ease of the depth to the coal from the surface, measured in the 
same direction , owing to the fact that the land has an average elevation 
of about twenty-five feet more on the west side of the Belleville sheet 
tha n it has on th cast side f the Bree. e she 'l. This difference in 
the elevation of th land i. parlly due to the greater thickness o[ the 
clri (L in the west. 
The lip is most r gu lar along the north side of th• :trea. lt will 
h noti ced that the di stan between the c ntour lin e~ is here quite uni-
form. T he general descent is a trifle less than lev n f ct t the mile, 
w hik mcasur cl on the south sid' of the map it amounts to fully fnur· 
h'l'n kl'l. T h southwt•st orner of the a rea ha s been cl v:ttcd a little 
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more than the northwest corner. The general dip to the east is greatest 
in the country between Mascoutah and New Balden, where it exceeds 
twenty feet to the mile, and least in the country between New Baden 
and Germantown, where it is only a trifl e more than six fee t to the mile. 
The general monoclinal structure is affected by some minor de-
formation s, the most important of which is an anticl inal fold whose 
crest foll ows a line from a point about a mi le east of Belleville to a 
point about a half mile west of O'Fallon and descends also in the 
same direction. It is a very fl at anticline, whose average height prob-
ably does not exceed twenty feet , although it measures at least four 
or five miles in width. I t causes an irregular bend in the 400-foot 
contour line and in the 350-foot contour line it produces a loop six 
miles long north of O'F allon . In the 300-foot contour it is hardly 
perceptible, but it is possible that this may be due to the scarcity of 
the data at hand. A shallow syncline is indicated northwest of the 
anticline by the low attitude of the coal east of Collinsvi lle. The coal 
rn Caseyville township lies at a level, with hardly any perceptible dip 
in any direction. P erhaps this tract should be regarded as the west 
limb of the Belleville-O'Fallon anticline. It is believed that this fold 
is a part of a more extensive uplift which occurs in the country to ·the 
southwest of Belleville. 
There is another class of still smaller deformations which are very 
I generally met with in the mines. These consist in dips th. at may run on for a few rods to half a mile and then change in the opposite eli-
. recti on. It may be that these also are due to folds with a definite trend, 
but such observations as have been made on them do not indicate 
much regularity. These dips may amount to as much as so feet in a 
mile, but they usually do not persist so far . T hey seem to be more 
common in the mines in the vicinity of Belleville than elsewhere. 
Some small faults occur in the New Baden and the W est Trenton 
mines. In the fo rmer some have been fo llowed for nearly a mile. 
They appear on the mine map as irregular fractures t rending variously 
· from east-west to nearly northwest-southeast and splitting at several 
points. The greatest displacement which was observed in the faults 
in this mine does not exceed six feet. T he down-th row is to the 
north , and the hade of the fau lts varies from 45 to 6o degrees to the 
north. The faulted blocks have a slight tilt to the south, the fa ults 
thus being of the normal type. 
A somewhat similar dislocation was noted in an exposure in the 
bottom of the creek running th rough the south half of section 28 in 
O'Fallon township. It consisted of three small fault planes, from two 
to four feet apart, wi th thin dislocated blocks between, and t rendi ng 
from east to west. The total di splacement could only be a few feet. 
Some small faults were also noted in one of the mi nes at Glen Carbon. 
\ lv'hen close together such faults sometimes affect the coal to such 
extent that they interfere with its safe mining. Such is not the case 
in any of the minJ;s in this area. 
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COAL RESOURCES . 
\Vhile the mines of the Belleville-Breese quadrangle lie mostly in 
St. Clair county, a considerable number of the large producers are 
situated aJso in Madison and Clinton counties. The rapid increase 
of production of these counties is due in considerable part to the grow-
ing output of the area here described . In this connection the follow-
ing figures from the report of the U. S. Geological Survey are of 
interest: 
Inc1•ease in Coal Production. 
COUN'L'I ES. 
Clinton ...... . ....... . ...... . 
Madison 
St. CI:tir I 
515,796 1 1,302,391 
::: 3.65U96 4,254.160 
4,578.372 4,511.879 
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Partial Table of Mines.* 
Name or owner. Olass. 
Abbey ....... .... . .. . . .. . .... Local .. ...... . 
Beatty Brothers... . ............... .. , 
~eatty . ... ... ..... .. .. ... ....... . . .. . 
Belleville and 0 ' Fallon Coal Co. 
Bond .... · ' ··~- -
Brauch, John ... ... ·~ . ....... . 
Breese-'l' renton Mining Co . . 
Breese-r.rrenton Mining Co ... 
Cluley-Miller Coal Co. (Ruby) 
Consolidated Coal Company .. . 
Consolidated Coal Company ..... . 
Consolidated Coal Company .. 
eo-operative Coal Co ... . .. ... . . ........ . 
Donk Brothers Coal and Coke Co. No. 3 
I 
Donk Broth~rs Coal and Coke Co. No. 1 .. · 
Donk Brother s Coal and Coke Co. No.2 . 
Enterprise Coal company .. .. ........ . 
Fulle rton Coal Company ..... . .. ........ . 
Commercial .. 
.. . Local ....... . 
. Commercial. 
Abandoned .. 
..... Local ...... . 
..... Commercial 
..... do ... 
.. do .. 
... ... :do. 
. .... . do. 
..do. 
.. do 
... do. 
.. do ................. . 
.... do .. 
.. . do ... 
.. do . . 
&::~~~i: 86~i ~~g ~i~\~~ '6':>. A ir shaf·t· .". . . . . . . . . . . . . . . . . . . . ::: AbaDciOi:ied 
Hein tz Bluff... . ...... . .... . . . . . . . . . . . . . . . ... . .do. 
Highland Coa l Company............ . ... . ...... . . Commercial ... 
Interna.tional Coal and Mining Co.(Bennett) .. . . . do .. . 
International Coal and Mining Co.(Carbon), ... . . .... do ........ . 
Lebanon City Coal Co. . . !Loca l ~~~~~g:!~~~N~o2 3 : • ...• •.·· •.· •. •.·  •. cA•. •.lgg~··"~. d•."o•. r.•nc.·e'.ct".~ ..•. ·. Prairie Coal Company ... . ......... ....... .... . 
Silver Creek Coal and Mining Co. (Yoch m ine) 
Southern Coal and Mining Co. No.6 .. Commercial. . 
Southern Coal and Mining Co. No.8......... . .. .. ....... do. 
Southern Coal and Minin g Co. New Baden .... . . . . ..do .. ............ . ... . 
~i.ut~~\~ ~0(}, ~~?l~~i0~0a1 86·. ~~~-~~.~~.~~~,~~ ." : · · · · .. ... :~~: · · · · · · · · · · · · · · · · · · 
Summit Coal and Mining Co.. .. . .. do 
Joseph Taylor Coal Co.. . .... . . do . ... . 
Joseph 'l,aylor Coal Co. . . . . ..... do ... . 
Joseph r:paylo r Coal Co.. . . . ...... do .. . 
Tower Grove Coal Co..... . ... . L ocal ..... .. . . 
Trenton Coal Co .... Commercial . ·.·. I Vinegar Hollow.. . .. . . . . . . . . . . . . . . . . ..... Abandoned.. . . . 
White and Nesbit . Commercial. .... . 
George Widicus . . Abandoned . . . 
,Julius Winkler. ..do .. 
...... do .. 
.do. 
.. do ... 
" Includes only mines wher e data were obtained for the structural map. 
Mop No . 
6 
48 
49 
34 
23 
37 
62 
93 
28 
3 
12 
92 
94 
2 
5 
l b 
47 
33 
40 
41 
9 
42 
20 
24 
66 
11 
l a 
38 
3o 
22 
•s 
<s 
so 
97 
31 
32 
~5 
27 ~~ 
21 
36 ~! 
3g 
5g 
5s 
\<Vithout presenting the evidence at this time it may be stated that 
there is very little doubt that all the coal mined on the area shown on the 
map belongs to one and the same seam, and that this seam underlies 
nearly the entire area with a workable thickness. A t Hig hland it is 
reported to be absent in a drill ing which was made many years ago. 
Thi s must be considered as local, since the coal i known to exist in all 
directions around Hig hland. At Aviston it was found too thin for 
'profi table working, and at Germantown the scam is thinner than in 
any othe r mine in thi s region. Data are too few to justify generaliza-
tion as yet, but the fact that t hese th ree places arrange thcm:,elves 
1in a line suggests a change in the coal seam due to some linear geo-
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graphical feature at the time the coal was made. In the light of our pres-
ent knowledge there is not a section of land in this whole area on which 
it woul.d seem out of place to explore for coal. Of course there are 
localities of probably small extent, where the coal either was thin 
when originally laid . down, or where it perhaps suffered from contem-
poraneous erosion and concomitant small faulting which reduced and 
broke up the seam sufficiently to render mining of these small areas 
unprofitable under present economic conditions. 
The question of the existence of a workable seam some 40 or 50 
feet under the Belleville" coal must be left undecided for the present. 
That there is another coal at this horizon is evident from some of the 
drillings and explorations in the southern part of this area and at Mas-
coutah, but it is also clear that this lower seam is not as regular in 
its development as the Belleville coal. V ery likely there are places 
where it is thick enough for profitable mining. The explorations in 
the north part of the region show that this coal is either thin or absent. 
CHEMICAL A N ALYSES OF THE COALS. 
The chemical character of the "Belleville" seam was investigated 
by analysis of a number of samples collected by Mr. W. F. Wheeler, 
of the Survey, and Mr. Tom Moses, State Mine Inspector. Each 
sample was cut from top to bottom of a fresh face, collected on oil- • 
cloth, crushed, quartered down and sealed immediately. Impurities 
which are said to be excluded in shipping coal, have in past sampling 
of the Survey been excluded from the face sample. As it has been ; 
found impossible, however, to duplicate the exact custom of loaders 
and pickers, this variable has been eliminated from present samples 
by a rbitrarily excluding impurities measuring % inch or more in 
thi ckness. Samples were taken from the mines of the following list: 
Company. Mine Name or Number. 
Breese Trenton Mining Co ..... .. . .. . . ..... Breese ' 
Cluley Miller Coal Company . . •. ... ..... . . .. . . .. . . . .. ..... Ruby 
Consolidated Coal Co .• . ... . .. . .. . Drees~ 
Consoli dated Coal Co.. ... .. ..... . .. . .... 17 
Cooperative Coa l and Mining Co..... . ... .. . . . .. . . .... .. 1 
g~~~ ~;~~~=;.~ g~~: ~~g g~;~: g~ .. ' ... .... ' ... ' ... . ' ... ~ 
Donk Brotbers Coal and Coke Co . : : . ....... . :: : : :: : : : : : :: : : : : : : : : : : : :: a 
F ull erton Coal Co . . . . . . . . . . . . . . . . . . .. I ellev lll•• 
Internatio nal Coal an d Mining Co .. . . . ...•.... . .. .. ... . ..... . .... Bennett 
Intern a ti onal Coal and Mining Co . . ........... Ca•·bon 
Lebanon City Coal Co . . . . . . . . . . ..... . ........ . . .. .. 1 
L umaghi Coal Co . . . . . . . . • . . . . . . . . . . . • 
~t~tt~'::;~ ~~~~~~~~~~ · c~~l · c~ ·: .· ·:::::: ::::::::: :: .. ~~l~:~ ill ; 
Southern Coal Co . . . . . . . . • . . . . . New llarl~n 
Southern Coal o . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . ..... Shiloh 
Southern oa l o . . . . .. . . . ....... . ...... . .... G r mnutown 
JoR ph Taylor Coal o . . . . . . . . . . . . . . . . . . . . . . . . .. . l:\ t . 1~ 11 ~• 
Trenton oal Co .. . ... . ........ . ... . ...... . .. . ....•............... ll rt••·•~ 
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While the coal mined in this area is doubtless all from the same bed 
its physical and chemical characters vary considerably from place to 
place. The data collected will result in some interesting conclusions 
1 later, but at this time only general observations are presented. In the 
' following tables the analyses of coal "as received" most closely ap-
l proximate the actual commercial production of the area, though there 
is doubtless some differences as regards moisture and ash. Certain 
variations in the analyses seem related to differences in roof materials 
I 
of the coal beds. About one-third of the mines of the above list have 
a shale roof while the others have a hard limestone within a few mch~s 
I or feet. In coal "as received" from the mines with shale roof the 
I moisture in general runs higher and the heat values lower •han from 
I 
the other class, though this condition has exceptions. On the basis 
of "ash, moisture, sulphur free" coal the B . t . u . values of the coal 
from under shale roof averages 14275 per pound as compared with 
14570 for the other samples, and this general tendency has no <>xcep-
1 tion, although the explanation of the fact has not yet been reached. 
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Aual)'ses of 2I Samples from Belle-uille, Breese Quad1"011gles, I!liuois. 
. 
A S RECElVED. I OVEN DRY. I ASH. M OISTURE, SULPHUR, FREE. 
High. I Low. j Average I High . I Low.l Average I High. 1. Low.1 Average 
¥J~t'';:;~tier ••••••. _ ····.1 ~& ·M1 2u~1 ~~ ~g 1 45 il51 34:721· - 4o 9j· ••••• ~1 . ··1 *Fixed carbon 45.50 37.43 40.68 52.75 42.91 46.4 .. . .......... . 
Ash. .. . .. . .. 14 .26 9.331 10 .84 16 .56 9 .69 11.72 ..... . .. . ... . . 
Sulphur . . 4.59 1. 39 3.551 5291 1.65 4.01 ...... . . -··-·· 
B . t . u ... 11.52a 9.916 10. 965 12.982 11.639 12,500 14,88514,174 . .. i4:500 
* Determined only for 18 samples. 
A-nalyses of Best ( r ) and P oorest (Z) Samples, B ased on B. t. u .. as 
R eceived. 
A s RECEl V E D. OVEN DRY. S F 
I 
I 
A SH, MO IST U RE. 
--------,-------+-----------,----+
1
-ULP------,----HUi, - RBE. 
Moisture. . .. ..... . ...... .. . .. . . \ ' I 
i~t:~:.~~~n:: ::.·:: ::::::::::· "1 14 582 ii. iii .. 
Defects in Coal Number Five at Peoria. 
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""'ash'' 
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I N TRODU CTION . 
The principal coal s.::am 1n the vicini ty of Peoria is known as coal 
No. 5 of the Tll inois coal fie ld* To the west of Illinois river this lies 
at an elevation of 475 feet above sea level, and back of the bluffs on 
the east side of the river in Tazewell county, it has an elevation of 
455 feet. On a line running from north-northwest to east-southeast 
it dips four feet to the mile in the latter direction. T hi s is the general 
attitude of the bed as ascertained by averaging some 6o observations. 
Local dips are often much g reater. Within a radius of ten miles from 
P eoria the extreme difference in elevation of the seam is nearly 100 
feet. 
Before the excavation of the valley of the Illinois river this seam was 
continuous, and it occupied, roughly speaking, the level of the su rface 
of the present bottom lands, rising above this to the north and west 
and dipping below it to the south and east. 
Disregarding erosion by the present drainage the thickness of the 
cover over the seam on the west side of the r iver ranges from 100 to , 
zoo feet. Away from the river, probably three-fourths of this cover 
consists of coal measure sediments. Nearer to the main drainage 
channels the thickness of the drift increases and may make the greater 
part of the cover. In Tazewell county this is mostly the case, and oYer 
much of the land there, the coal was already removed before the drift 
was deposited. In the Peoria region preglacial erosion had just begun 
to cut into this coal seam, when the great ice age began. 
"WASH." 
I t is to be expected that the working of a coal so situated hould 
have sometimes proved unprofitabl e. In the mines in Tazewell county 
the entries have on several occasions come to the edge of the coal and 
have led out against the dri ft filling. The ame ha happened in the 
operations at Edwards and at Krum, on K ickapoo creek. Iiner · 
recognize that these defects in the coal a re due to erosion and pe:~k 
of the dri ft as '·wash." I t frequently consists of sand and silt , which 
in some in lances has been foun d to contain imbedded trunk of lrCL''i 
and other vegetation. Experi ence has show n that lh surfa e of the 
coal measures does not always conf rm to the present top (7raph_v of 
the land, and operators a rc careful to avoid unprofitable cxpl r:-t tions 
in places where "wash" ha b en ncountcred. 
•wortlwn'R nnmberR ot tbc R<'V('ro l con la In lhc. Illinois nC'ld orr URNl tu tbl s pRJlf'r. 
Qll l nnrnlH••· o IleA a t about 70 f<'et obcwe con i 1Htlll ~er 5, nncl con l num ht• r 7 llee abOut 
40 frl'l nhovt\ nnml>f'r 0. In the lcrrl tory lwre d i AcU~R<'d. 'l'hr lnWt'rmost ot theac thret 
atl'tlmH le th~' only one now wo 1·ked. 
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GLACIAL FRACTURES. 
LIST OF LOCALITIES . 
There are some peculiar fractures which affect this coal in the 
vicinity of Peoria, and these have proved a serious cause of unprofit-
able work in this region. These fractures have been encountered in 
several mines that are no longer in operation.* Below is a list of the 
locations of these mines. It is based on information furnished by Mr. 
Richard Newsam, M r. Isaac \Nantling and some other operators of 
long experience : 
List ot Localities where Fractures have been Encounter ed, A ffecting Coal 
Number 5 in the Peoria Quadrangle. 
1. In Shoal's old mine in section 1, T. 7 N., R. 7 E., about 1,500 feet west 
of the river blu.ffs. 
2. In the southeast quarter of section 2, T. 7 N., R. 7 E . 
3. In the east half of the southwest quarter of section 11, T. 7 N., R. 7 E. 
4. In the west hlalf of the nortwest quarter of sectiou 14, T. 7 N., R. 7 E. 
5. In the west half of the northeast quarter of section 19, T. 7 N., R. 7 E. 
6. In the east half of the northwest quarter of section 19, T. 7 N., R. 7 E., 
about 600 feet north of the tracks of the T ., P. & W railroad. 
7. In the northeast quarter of section 21, T. 7 N., R. 7 E., about GOO feet 
north from the face of the river bluffs. 
8. In the northeast quarter of section 2, T. 8 N. , R. 7 E. 
9. Near the north line of section 12, T. 8 N. , R. 7 E ., about 400 feet west 
from the west bluff of Kickapoo creek. 
10. In the southwest quarter of section 6, T. 25 N., R . 4 W. (Tazewell 
county. ) 
11. About one-sixth mile west from the center of section 19, T. 25 N., R. 
4,W. (Tazewell county. ) 
In borings which have been made by churn drills to explore for coal, 
the absence of the coal at its usual level has been noted at a few points, 
and it is believed that some irregularities in the s.tructure of the coal 
measures have been indicated in some of these places. No coal was 
encountered in a boring in the west half of the southwest quarter of 
section ro, T. 7 N., R. 7 E. The same was the case in two holes 
bored in the east half of the same quarter of the same section, and in 
!two holes in the northeast quarter of section IS in the same township and range. 
EXPOSURES IN MINES. 
The German Coal Company's Mine. The only place where these 
disturbances have been recently explored in mining operations is in 
the workings of the German Coal Company. The main entry of these 
mines is in the base of the bluff near the southeast corner of section 
2 in Hollis township. It bears at first about 23° west of north, but 
arther in it turns more to the northwest. Some 200 yards from the 
entrance the country rock was seen to clip 15 ° to the northwest in the 
~alJs of the entry. About thirty yards farther in a fault-like f racture 
*See paper by Richard Newsam: A. Fault in, Peo,~ia Oounty, Pllbllsbcd in the Jour-
181 of the Illinois Mining Institute, Vol. 1, No. 3, pp, 271·27:l. 
-I7 G s 
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bearing north and south brings the coal up to the full height of the 
ent ry. ( Fig. 20 and Pl. 13a.) The coal lies at this level for about sixty 
yards from this point and then a dip to the north again carries it below 
the main entry (Pl. r3b) , which for the next sixty yards is cut through 
a sandstone. Then the coal is brought up by a fracture hading 24° 
to the southeast (Pl. r3c). This block of the coal seam has a thick-
ness of ten feet. In less than eight yards this seam and the strata in 
which it lies are cut by another fracture having the same trend, but 
hading to the northwest (Pl. 13d and Pl. 14). The coal here abuts 
against a wall of argillaceous shale and a partly crushed flange of the 
upper part of the seam has been pushed in above the shale, and this 
flange disappears above the roof (Pl. 14). This shaly sandstone first 
lies in a nearly horizontal position, forming both walls of the entry, 
but some sixty yards farther in it is affected by a flexure which has 
broken in the manner of a thrust fault (Pl. 13e). This hades with a 
low angle to the northwest. About eight yards beyond this another 
fracture, also clearly a thrust fractu re, brings the coal to the full 
height of the entry (Pl. 13f). This fracture trends about 15° east of 
north and hades with a high angle to the east (Pl. 15). The coal 
seam is here double and has been crumpled in a small sharp fold 
against the fracture. The coal at this point consists of two seams, 
one above the other, and the two are separated by from a few inches 
to two feet of clay. Most of the coal taken out was brecciated and 
broken to such a degree that it was readily worked with a pick and 
shovel. The miners speak of this as "soft coal." Both seams other-
wise resemble the main coal (Worthen's No. 5) in this region and one 
is forced to the conclusion that the upper seam is the same as the 
lower; that one part of this coal seam has been pushed over another. 
The overthrust extends for about thirty yards along the entry. The 
west side of the double coal terminates abruptly with a nearly vertical 
fracture that is followed by a fissured and brecciated zone (Pl. 13g). 
In the southwest wall of the entry the principal plane of motion here 
follows a sigmoid course in the vertical plane, secondary fis ures join· 
ing it near its sinuosities at various angles (Pl. 16, a, b, c). The north-
east face shows several somewhat parallel and flexou fissures follow· 
ing the main fracture plane which terminates the coal. This fracture 
plane exhibits indi stinct scorings and gougings which run horizontally · 
in both walls. (Pl. 17a, and Pl. r6a.) In fact, the flexuo ities of 
nearly all the fi ssures in the vertical plane represent horizontal Ant· 
ings on th e blocks sepa rated by these fi s ures. (Pl. 17b.) It is clear 
that no vertical movement could have produced su h fluting but that 
the maven~ nt producing the eli location must have be n prin ipallv 
in a horizonta l direction. The accompanying brecciation is clearly a 
resu lt o f the same m vements. 
T he block on the we t side o f thi pbnc o f eli placement consi t 
o f stra ta th at ov die th e coal in th undisturb d se ·ti n. It cnntmues 
for ab ut thirty fc t a long the entry, it bottom fir t dipping and then 
ri si ng, troug-h-like. T he lower part is a strong- ~a nd tone which t r· 
mi n::tt s to th w st in a rouncl ccl cdg- . The lower • ide of this s;md· 
stone appear to have ilc•cn g round away hdow. ~n as to thin out in 
State Geological Survey. Bull. No. 8. Pl. 14. 
Roof a nd southwest wall of en try at point d (Pl. 13 ) , looking sout hea s t . A pro-jecting flan ge of coal is see n in the cente r of th e photograph ri s ing in the roof ove r 
the timbers. Several sbea1·in g- joints show indi st inct horizontal s triae. 

State Geologica l Snrvey. Rul!. ~o . 8. Pl. 15. 
Southwest wall of mine nt f. (Pl. 13 ) looki ng sou t hwest. A fracture ru ns ncross 
the view with sa ndstone at t be left and coa l on the right . ~ ear t he sands tone tbe 
coal is sh attered and mixed with f ragments of shale and sandstone. 

State Geologi<;a l Survey Bull. ?\o. 8 , L'!. 16. 
Southwest wall of main entry at g (Pl. 13), looldng southwest. An S·bent sheari ng 
plane occurs along a, b, c. Somewhat irregwlar, indistinct, hor izonf·aJ flutin gs occur 
at a. 

State Geological Survey. Bu ll. No. 8, P l. 17. 
Northeast wall of main entry at g, section A and a t k, section B. (Pl. 13) , look ing 
northeast. The fra ctured face of the coal a ppears above a nd to t he left of the re· 
ceding entry. Horizontal flutings a ppear on the face of t he coal at a . An S·ben t belt 
of fissured coal and sb rule separates tb e coal f r om the sandstone at t he lett . 

State Geological Survey, Bull. No. 8, PI 18. 
Northeast wall of main entry opposite h, sect ion A. (Pl. 13) . looking nol'thea st. '' · 
Dark shale with s treaks of coal. somewhat shattered. possibly lbe same at b. b. 
Roof shale over coal No. 5. c. Coal number 5. d. Sandstone. 
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both directions. (Pl. I3h and Pl. I8. ) Such wear could not have 
been the result of any other movement but one in a horizontal direc-
tion. From under this wedge of sandstone the coal again rises. The 
edge of the wedge has d1v1ded the roof shale, part of which continues 
under the sandstone and part above. (Pl. I8, a, b.) Or it may be that 
the shale is repeated, and that there is a nearly horizontal thrust fis-
sure following the upper surface of the sandstone. The evidence is 
not quite clear. 
A few feet beyond this point the coal for a short distance measured 
twelve feet in thickness, and it shows vertical flexuous fissures which 
trend in a general north and south direction. (Pl. I3i.) All this coal 
appears to belong to one seam. It is thickened by lateral pressure. 
In a short distance the vein thins out to the usual dimension of from 
four and a half to . five feet. As far as explored in this direction it 
has been found to be quite undisturbed, barring some small faults or 
"slips" involving displacements of from one to three feet. (Pl. I3j.) 
Two other displacements have also been encountered recently, bad 
enough to discourage work, but the explorations stopped short of ex-
posing them sufficiently for accurate description. 
The general observation is pertinent that the trend of the fractures, 
as here exposed, varies considerably, from N.-S. to N. IS 0 E. 
The Pottstown Mine. The most extensive underground explora-
tions of these faults were made in the old Pottstown mine on the 
northeast quarter of section 2 in Limestone townshi p. This mine has 
been abandoned for some time and the workings are now filled with 
water. 
From the descriptions given by the operators it is quite evident that 
the disturbances in this mine are closely related to those seen in the 
German Coal Company's working. A memory sketch of the entries 
and the "faults," which was furni shed by one of the miners (Fig 20) 
indicates that a straight and narrow strip of sandstone lay between 
the edges to two blocks containing the coal. (Fig. 20a.) This "fault"* 
ran a course from northwest to southwest. 
•The present authors choose to adopt the new term fractures for the dlslocattons 
here described. Being, as it is believed, the result of physical processes altogether 
different from those causing fau lts , it is des irable that they be known by another 
term. In appearance they have often a close resemblance to true faults. But the 
direction of ·the dislocation is normally horizontal instead of normally vertical. 
Among the miners in the Peoria region the term "faul t" has been applied to these 
structures, but in a sense wholly different from the usual one. Jt has been used lo 
designate a part of the ground where the coal is absent, or where it ts out of its 
proper place. The entries are thus said to be driven so and so man.v feet through 
the "fault" i . e.J through ground where the coal is absent, or wbere It bas been 
11twlsted out of place." 
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Another straight fracture trending in the same direction cut the 
coal out on the southwest. (Fig. 20b.) Other fractures with more or less 
vertical displacement ran transversely to these. In the sketch some 
FIG. 20. Sketch f rom memory, or the fau lts in the Pot.tstown mine. 'l 'be shaded area. shows 
the part o.t' the mine where Lbe coa.l was double in th ickness . 
of these show gentle curves near their intersections with other frac-
tures, but are otherwise represented by straight lines. (Fig. 20, c, d 
e, f.) Their location was in nearly every case made out in several 
successive entries and th ere is no reason to doubt that they were es-
sentially straight, as represented in thi sketch. 
At least in one instance the coal in this mine increased in thickness 
on th e approach to one of these fractures (Fig. 20e) as if thickened 
by yielding to lateral pre sure. In places the coal wa crushed and 
brecciated. In a part of the mine there were two coal , b th of which 
were mined. Th y were sepa rated by from on to fifte n (c t of shale, 
sandstone, etc. The west limit f the upper am f llowcd one of 
the fractu re lines. (Fig-. 20b.) This uppe r s am was known by the 
min rs as the "top coal." Tt lacked th middle clays am, which cver1· 
where characl ri zcs the ov rlying coal nu mber 6 in this rcg-i 11. In 
one place, n a r a principal fra tur , th c al is report d to hnvc hc<'n 
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repeated twice · so that there were three seams separated by several 
feet of fissured and brecciated material. The middle coal was tilted 
at a high angle and soon run out. 
The Vickery Mine-In the Vickery mine, which is on the south-
west quarter of section I, T. 8 N., R 7 E., and hence lies to the south-
east of the old Pottstown mine, a fractured belt has been encountered 
which is not far from 300 feet in width. The coal is described as ter-
minating more or less abruptly on the sides of the belt, and the opinion 
of the miners, who believe that this is a continuation of one of the 
dislocations in the Pottstown mine, is no doubt correct. It trends 
from northwest to southeast, diagonally across the quarter section. 
SURFACES EXPOSED. 
Minor Disfl{1'bances-Some exposures are found which exhibit dis-
turbances that were no doubt produced by the same causes as the 
fractures just described. The most common of these consist in a 
crushed or slightly crumpled appearance of the shales and sandstones 
which overlie the coal. The stratification of the sediments is shattered, 
so that it is difficult or impossible to follow any particular parting or 
seam on the surface of the exposure. This is often associated with 
some faulting, involving dislocations of small extent, from a fracture 
of an inch to a foot or two. (Fig. 21.) T hese faults are perhaps as 
FIG. 21. Thrust fractures in creek bank (n. e. qr. Sec. 2, T . 8 N., R. 7 E.) near 
Pottstown mine. 
frequently reversed as normal, and hade at angles varying from the 
horizontal to the vertical. Quite often they have opened slightly and 
and filled with concretionary calcareous material. They may divide 
and branch in various directions. Usually some flexure of the beds is 
apparent in such places. This may be quite gentle and run on for one 
Frc. 22. Folds in shale, E.~ S. \V. 1-1, Sec. 2. ·r. 7 N .. R. 71~. 
or two hundred feet, or it may present small and abrupt folds, only a 
foot or two in horizontal extent (Fig. 22). In sandstones there may be 
a coarse brecciation, as it were, where blocks from five to fifty feet in 
diameter have been turned and tilted in irregular fashion (Fig. 23). 
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FIG. 23 Fractured sandstone in bank of creek about % mil e south from centet 
of north line of Sec. 4, T. 25 N., R. 4 \V. Tazewell county, 
Plications. At four points violent crumpling and faulting were ob-
served, clearly due to lateral pressure. Two of these places are seen 
in the banks of a creek which runs from northeast to southwest, 
through section 27 in Limestone township. Near the mouth of a tribu-
tary coming from the south into this creek, plications appear in dark 
Fro. 24. Plications in left bank of a stream near center of Sec. 27, T. 8 N., R. 7 E. 
shal es in the left bank (Fig . 24). The trend of the fo lds is NNW-S E. 
The largest fold measured two feet vertically and the clear exposure 
extended only some fifteen feet in the bank. Three faulted fissures 
also cut these folded shales, parall eling the folds. Some three hun-
dred yards far ther up in the main creek, more folding and faulted fi -
sures were noted in the low right bank of the stream, extending at 
F'JO. 2G. l'll cn ll ou s fHl<l frnc tudugs ~00 yn rd~ DOI'llll'ns l Of those s ho wn In fig. 2-:1. 
leas t thirty feel (Fig. 25). The shales here prohahl~· lie ah w r a! 
ll l111lhcr (i in the gen 'nll sec tion o r th ' reg ion, and the lim '. (nne 1) ing 
ov ·r th is coal :1 ppca rs t the wes t o r th e lowermost exposure. 
J\nn 111l'r place showi ng this rnl<l ing is in th t• h:1 nks o f the cn•t•k cc m-
ing int o L ittle Lamarsh crl'ck , from th n rth t·a~ t ;1! Reed ' ity, in the 
nmlh half nf St-r tinll HJ, ll nll is tOI\II ship. The C' Jli1S lii'CS c n-rrd only 
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a few square yards and no defini te details could be made out. The 
disturbances here affect the slate and shale capping coal number 5· A 
quite plain case of this folding was noted in the south bank of Lick 
creek near the centre of the northeast quarter of section 29 in Grove-
FIG. 26. Crumplings affec t-ing Coal No. 7, near center of N. E. qr. , Sec. 29, T. 23 N., 
. R. 4 ·w., North fo1· I< of Lick Creek. 
land township in Tazewell county (Fig. 26). This folds coal number 
7 and the beds which cap this coal, including a thin seam of dark and 
impure limestone. T he coal and the limestone have broken in some 
places, but the shales are crumpled into smooth folds which trend in a 
north and south direction . 
A n Inverted Block-About one fourth of a mile north of Pottstown 
the left bank of the Kickapoo exposes the fi re clay and the shales 
which underlie coal nt1111ber S· Only the lower part of the coal remains, 
and under this is the fire clay and the shale with a thin seam of coaly 
shale and two concretionary bands. Fourteen or fifteen feet of the 
usual succession of the beds appear undisturbed in the bank below the 
coal. But the north end of this bank is bevelled off and covered by 
some strata tl1at dip at a high angle (Fig. 27). On a close examina-
FIG. 27. An inverted bl ock of coal measures on Kickapoo creek, a short dlstnuce DOl'tb 
of P ottstown. a-. Roof shale of coal No. 5 which overlies. 
tion it appeared that the bevelling was slightly concave and that the 
overlaying stratum consisted of coal seam number 5, inverted and rest-
ing on its capping slate. T his block was too large and soft to have been 
placed in its present position by water or by the ice of the stream. It 
was closely pressed against the horizontal beds and it appeared a a 
part of the bed rock. It is believed that this is a dislocation like those 
found in the Pottstown mines. 
The Lamm-sh C1'ee/z Fractttres-The most instructive surface ex-
posure of these disturbances was found in the right hank of Lamarsh 
creek near the center of section 10 in Hollis township. It is at a point 
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where the stream has exposed the north side of a projecting spur of 
the upland, some hundred yards below the mouth of a small tributary 
which joins the creek from the west. About twenty feet of coal meas-
ure strata . are overlain by assorted drift, consisting of clayey gravel, 
sand and silt (Pl. r9). The east end of the exposure shows the 
sandy shales overlying coal number s, dipping from So to 20° to the 
southeast. The stratification presents a slightly shattered appearance. 
F ollowing the bank northwestward the coal comes up, rising about two 
feet above the water in the creek. It then terminates abruptly against 
a fault-like fracture which trends north IS 0 west. This fracture ex-
tends up through the coal measures to the drift (Plate r9, a). A 
stringer of broken coal follows it from the upper edge of. the coal seam 
to the lower side of a limestone boulder which projects downward 
from the drift into th.e shale. It is paralleled by another fracture , three 
feet to the west -(Plate I9 b ) . This is so sharply cut that it may in 
places be traced with the edge of a knife. Both fractures bend in a 
vertical plane so as to present convexities to the west. The west frac-
ture cuts the shales about six inches away from the limestone boulder 
and can be traced about as far up as to the upper edge of this boulder. 
The contact between the bed rock and the drift in the whole exposure 
is at a level ju~t above this boulder. Another small and sharply 
marked shearing plane runs diagonally across the block between the 
two main fractures· in such a way as to inclose a triangular area on the 
surface of the exposure under the limestone boulder, between itself and 
the east fracture (Pl. r9c). In the lower apex of this triangle some 
drift pebbles were noted. Some such pebbles and also some rounded 
lumps of boulder clay were found in the lower part of the west fracture. 
From this it is evident that the fracturing has occurred at a time con-
temporaneous with, or subsequent to the deposition of the till, from 
which these lumps were derived. The large limestone boulder was 
evidently placed in its present position at the time the shearing oc-
curred, and its position was determined by the movements which caused 
the fractures. 
CAUSE OF THE FRACTURES. 
The nature and the cause of these fractures in the Peoria region has 
long been a subject of inquiry and discussion locally. The di turbances 
have rendered unprofitable several ventures in mining, which other-
wise could have proved uccessful. Before much o f the field had been 
examin ed by the present autho r the working hypothe es that suggested 
themselves fo r the correct interpretation o f these unique phenomena 
were ei th er one of two; contemporaneous erosion during cdimenta-
tion, or lse th e collapse o f extensive avcrn in th e underlying , ilnr-
ian or Lower arbonifer us limestones. The latt<.' r theory ha. heen used 
to accou nt fo r some irr gul ar fault in g- noted in the zinc regi n in l\1 i'-
sonri*, and ir r<'gu lar itics du to contcmporan ous erosion a rc kn 0 \1"11 
from other plac·es in the lll inois coal fi eld. 
•l'lto•uct urnl Fonturoo o! Ill< J op ttn Dl• trlct , . ID. Sl bonlhnl ttcon. Oool .. rol 1, 
1). J10. 
State Geological Survey. Bull. No. 8. P1. 19 
Glacia l fractures in tbe coal measures on Lemarsb creek near 1he center or 
sec. 10, T. 7 N .. H. 7 E., looldng south. 
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But some features were soon noted which indicated that neither of 
these hypotheses were tenable. The brecciation and the faulting asso-
ciated with the fractures is such as to show that the sediments were 
essentially in the present state of induration, when the fracturing oc-
curred, and contemporaneous filling in erosional excavations were not 
observed anywhere in connection with these disturbances. Such a 
structure as that seen in the west bank of Lamarsh creek, where the 
shattered and broken coal has been workeg into a fault plane which 
cuts off the seam abruptly, and the further fact that the fractures and 
the associated phenomena show thrust movements in almost every in-
stance, renders it improbable that they can be the result of collapsed 
caverns. Another feature which is equally difficult to account for on 
this hypothesis is that some of the best defined fractures run on straight 
courses for considerable distances. T his is best shown in the sketch 
of the fractures in the Pottstown mine but it has also been observed 
in the Vickery mine. Faults due to collapsing caverns would be apt 
to appear more irregular in their horizontal outlines. The theory that 
these structures should be true structural faults is believed to be al-
together untenable, for the reason that the horizontal dislocations out-
number as well as outmeasure the vertical. 
The present writer believes that the Peoria fractures are disturbances 
in the upper part of the soft bed rock, caused b?J the pressure and the 
motion of a contmental ice sheet in Pleistocene times, that they are 
planes marking the outlines of immense blocks of large tracts of the 
uppermost coal measure strata covering tens or probably hundreds of 
acres of land wHich have been dislodged from their original position, 
displaced, fractured, rotated horizontally and at times vertically and 
partly ground into the till. He regards the region as having been a locus 
of incipient glacial abrasion. In place of thoroughly triturating the 
grist the glacial mill here merely blocked it out of the old land on 
which it spent its force. The evidence which seems to demand this ex-
planation is briefly as follows: 
1. Flutings on the walls of some of the most clearly cut faults show that 
the movements which produced them were horizontal. Two such instances 
are shown on the photographs taken in the German Coal Company's mine. 
The fl exure in the west fault on Lamarsh creelc must be regarded as a fluting 
of the same kind. No vertical displacement between the two blocks could 
have left such a projection across the line of motion. Of course there Is a 
vertical displacement here. The uplift is on the west side. But this can 
readily be accounted for as incidental to a much more extensive horizontal 
movement. 
2. The locations of the fracture, so far as known, are confined to a belt 
following the principal drainage channels, where the preglacial topography 
must have been more deeply dissected than farther back in the uplands. 
Glacial abrasion involving the more or less intact transference of enUre bill· 
tops would naturally be most effective on a line of bluffs and on uneven 
topography. 
3. There is a coincidence in the distribution of known disturbances of the 
coal and surface exposures showing plications believed to be caused by 
glacial push. Such plications as are shown in figures 4, 5 and 6, when lhey 
occur in a region where orogenic faults and fol ds are unlmown, will be con· 
sldered to be presumptive results of glaciation. The shattering of sandstones 
and sandy shales previously described are certain ly also as readily accounle<l 
for by the glacial theory as any other. 
4. That the locality is a place of active glacial abrasion, arrested before 
trituration of the till was ·far advanced, is shown by lhe occurrence of what 
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may be called nests of erratics which are clearly not far removed from their 
original place. These consist of blocks and smaller boulders of a local lime-
stone which lies about a hundred and twenty feet above coal number 5 in the 
section. In preglacial time this limestone must have formed capping rem-
nants on many buttes and small mesas in this region-. It is not a conspicuous 
ingredient in the till, but it occurs in nests, where there are blocks occas-
ionally measuring thirty feet in length, and where dozens of smaller boulders 
lie together with these in isolated limited tracts, an acre or less in extent. 
5. In the absence of great vertical dislocations no other hypothesis will 
explain the extensiveness of the lateral displacements, which are known to 
exceed one hundred feet. The almost horizontal overthrusts by which one 
part of the principal coal seam has been pushed over another part, measure 
in the German mine at least thirty feet. In the Pottstown mine (Fig. 20) the 
coal was double over an area about a hundred feet wide and about twice 
that long. It is reported from this mine that at one point in the broken 
ground the coal seam was inverted and rested on its roof slate. This re-
peats the condition noted in the left bank of the Kickapoo just above Potts· 
town. It is evident that the horizontal motion effecting a complete rotation 
of even a small block of the bed rock must have been very considerable. But 
there is no evidence that the vertical displacement anywhere exceeds twenty 
or thirty feet. Where the coal is absent in the mines, the entries usually 
encounter the sand stones and shales which lie immediately above or immed-
iately below the coal. A downthrow of sixty-five feet would bring the over-
lying coal number 6 down far enough to appear and it could not fail to be in 
evidence. With its overlying limestone and its characteristic middle clay 
seam it is a horizon readily recognized. 
6. At one point in the Pottstown mine the main coal was "twis~ed out," 
the operators report, w hile coal number 6 lay in a horizontal position near 
or in its usual level above. Such a condition can not readily be accounted for 
as resulting from either collapsed caverns or from common orogenic faulting. 
but it would be the natural and expected consequence of infra-glacial dis-
turbances involving translation of large subjacent slabs of the bed rock. 
The only other conceivable theory that would explain the phenomenon Is that 
of contemporaneous erosion and this hypothesis is certainly untenable, as 
must be evident from the general descriptions already given. 
7. Pronounced vertical planes were noted in the drift close above the bed ' 
rock at a short distance from the fractures on Lamarsh creek. This drift 
exposure was in the left bank of the tributary which joins Lamarsh creek 
from the west immediately above, and at a distance of some four hundred 
yards west from this. Associated with this shearing were some vertical 
laminae of s ilt and sand , s uch as mi ght have been formed in vertical Hssuret 
In frozen moving till, or in glacier ice. Tho direction of this shearing is 
rou ghly pa rallel to the direction of the fractures in lho bed rock on tho mlliD 
c1·eek The structure is wbolly uniqtre, so far as ol.J e rvntlons on drift by the 
present authors extend (Fig. 28). Jl Is rep;artl e<l as intlicalln ~ shearing in a 
veJ·llcal plao e, d11 e to cliffcrenli a l ho1·izontal motion in the lowest 11art of the 
till WhJiC in prO('eKR Of d~JlOSilion. 
8. In th ~ st rul'iurrs on LqmnrHh c rr~k there n1·e OJ'ift p bbl~s and !JJOJpl 
or lJOJJidcr l'iay at lcust ns far down as leJJ frN llrlow th~ top or the hell I'<'< k 
This ts rel(n ,·cletl as pc·oof tha t the frartJJrrR J\I'C not old r Until the till theY 
lnc·loRP, Jll ll i ttR fli'C"'""i'tlvo Pl'i<l ont•r. Jhat till' frndtJJ 'CR :H r thl'mKein' ol 
~-:lal'lal oJ·iriJJ . llrifi Jl hhit'K we re uiHO not ed in o11r or lh<' shrnJ·inc: plnm'l 
fn I lin 0 1· 1'J1HLil mhw. 
State Geological Survey. Bull. No. 8. Pl. 20. 
Clay vein in th e coal and roof sha les. Scene in t he main t'ntry of th e- Germnn mlnP. 
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9. On the east side of Ki ckapuo cr eek in t he southeast quarter of section 
12, T. 8 N. R. 7 E. two well s have been drilled on the upland, which have 
gone t hrough first drift, then coal measure sandstone and shale and in one 
case coal, in the upper one hundred feet, and below this they have been sunk 
for more than fifty feet through sand and gravel, clearly belonging to the 
drift. One such well might be accounted for by fortuitous location on an 
overhanging buried cliff of coal measure beds, but not very well two. Evi· 
dently a piece of coal measure strata, some hundred yards wide and thirty 
or forty feet thick, has been caught by the ice sheet and slid from the nearby 
bills and is now lodged in the drift. This appears to be an actual case of the 
particular kind of glacial work our explanation of the disturbances in the 
Peoria coal implies. 
PRACTI CAL RESULTS. 
These can be stated very briefly. If the fractures affecting the coal at 
Peoria are of glacial origin, as we believe the evidence fully proves, 
there is no doubt that they wi ll be limi ted to places near preglacial 
drainage channels where the capping-excluding the drift-is scant, 
say less than a hundred feet, and where the preglacial topography had 
a comparatively high relief. In the uplands where the drift is thin, 
where the old land surface is more even, and where the coal has a bed 
rock cover of a hundred feet or more, there is little if any danger of 
such damage to the seam. 
Some g uidance in avoiding bad tracts in the fractured belt can also be 
obtained by examining closely all outcrops of the bed rock for such 
small folding, fracturing, faulting, jointing and crushing, as have here 
been described and figured. The presence of concretionary filling in 
joint planes, especially when frequent and profu se, must also be regard-
ed as an indication of disturbance, though known to occur in some 
places where the coal is intact. It will be understood that the destruc-
tion of the coal is only one incident in the general fracturing of the bed 
rock and that the " faults" in the coal may be fa r to the side from the dis-
turbances appearing on the surface. 
Unlike true structural faults, which tend to run parallel, these frac-
tures may be expected to have almost any course. The greater number 
have been found to vary from a northwest-southeast to northeast-
southwest trend, which is in harmony with the fact that the general 
glacial motion was from north to south in this region. 
On land where glacial distu rbances affect the bed rock, explorations 
by the drill cannot always be trusted, unless a number of borings are 
made. There are cases on record where such explorations have proved 
misleading. 
CLAY VEINS. 
The structures known among the miners as horsebacks are fissures 
in the coal, usually from an inch to a foot in thickness and filled with a 
light gray indurated clay. They are also known as clay veins. They 
do not offer any serious trouble to mining in thi field and arc prob-
ably no more frequent in this locality than elsewhere. They usually 
cut the coal vertically. Sometimes they are accompanied by slight 
faulting and thi s faulting may affect the fire clay as well as the roof . 
. -\ typical horseback of this kind is shown in a photograph taken in 
the main entry of the German Coal Company's mine (Plate 20). 
Report on Field Work Done in 1907.* 
(BY DAVID WHITE.) 
General-The field operations in 1907 consisted chiefly of a study of 
the lower beds of the coal measures, their contact with the underlying 
older formations, and the search for fossils, especiaUy plant remains, 
for the purpose of correlation. T his work was in continuation of that 
begun the previous summer. The studies, which were carried on with-
out topographic maps and in advance of detailed areal work, were in 
the nature of a reconnaissance; therefore, the observations both strati-
graphical and paleobotanical were confined to more or less remote 
selected points, it being impossible to devote the time necessary for 
detailed tracing of the beds through the intervening areas. 
Beginning with the northwestern portion of the basin, examinations 
were made in the vicinity of Rock Island, near Monmouth, at Colches-
ter, Mount Sterling, vicinity of Chapin, Whitehall, Golden Eagle, and 
Collinsville, in passing southward. The total time spent within the 
!imjts of the State embraced about two months, the closing portion of, 
which was given to a preliminary examination of the sections of the 
basal portion of the Pennsylvanian near Murphysboro, Alto Pass, 
Goreville, and Ozark, in the southern part of the State. 
R egion N orth of St. Louis- In 1906, it was found that the basal 
sands and clays, including the stoneware and sewer pipe clays, together: 
with the so-called " No. I coal" in Rock Island county, are referable. 
to the Upper Pottsville formation, coal No. 2 being found to date with-
in Allegheny time. The observations made in 1907 show that the val 
uable stoneware clays, along the western margin of the field at all the 
points vi sited, go ing as far south as St. L oui s, are at the same horizon 
and in a closely imilar stratig raphic position. The local sections ab 
Rock Island, Fai rport, ( Iowa) , Monmouth, olchester, Ripley, Exeter. 
Alsey, W hi tehall , Golden Eagle, East Alton, t. Loui and Cantine 
near Coll insvi lle, though va riable within certain limits as to the thick-
ness and sequence of andstone, clays and carbonaceous beds, a re in the 
mai n ve ry much alike. Usually there is little sand tone, seldom over 
20 feel in thi ckness, o ften with underlyin <Y carbonaceous matter, OC· 
Cllpying th depr ssions of the old land surface. Fc llowing- or int,•r· 
calated with the sa nds, which a rc usually relat ively fre from mica. 
there is found more or less shaly material, the latter in lucling inter-
•Mr. Tlnvt(l WhtiP WOR ('oulronsly drtnlh'd hv tllr n l l'f'C(O r nf fh (' u .. s. Oc-ologfeal 
Rurv('y fo RHHIHI In thf' Allltl y or fh(' (' nl nrltls nf thr Stnlf', llDd I t Is by his pcrmi P!lllOD 
thnt t'hi R l)r{'llmlnnry r(' poa·t Ia pntJIIRh<'cl. - 11 , li''. 1). 
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bedded lenses, wedges, and somewhat irregular deposits of clays, that 
are sometimes of great economic value over considerable areas. For 
lack of natural exposures and systematic prospecting the actual area 
and volume of these clays in their better phases suitable for stoneware 
or sewer pipe manufacture is largely a matter of conjecture. Without 
doubt, however, proper search will enormously extend the available 
areas of these valuable deposits. Rarely the argillaceous deposits rest 
directly upon the old land surface debris, the sandstone being absent. 
At other points there is interbedding of sandstone and clays though oc-
casionally there is but little development of either. At no point within 
this area is there any great thickness of Pottsville sediments, the thick-
est sections.observed being at Wyoming Hill, near Fairport, Iowa, and 
at Golden Eagle above the mouth of the Illinois river. 
The fossils in-the basal sandstone, resting upon the eroded Devonian 
in this region, appear not to be older than Sharon, at earliest. T he 
plants from the level of the overlying stoneways clays constitute a flora 
apparently identical with that known from the shales at the top bf the 
Sharon group, or in the Lower Connoquenesing in western Penn-
sylvania and the northern portion of the Ohio coal field. This unique 
and easily recognized flora, as found in Illinois, includes Archaeopteris 
stricta, Cheilanthites Cheathami var., Alethopteris lonchitica var., Mar-
iopteris infiata, Sphenopteria sp., Aloiopteris gracillima, Lesleya gran-
dis, Mariopteria infiata, Danaeites sp., M egalopteris Southwelli, N eu-
ropteris neuropteroides, Asterophyllites erectifolius, Lacoeia sp., Whit-
tleseya elegans, and an unpublished Ohio species of Cardiocarpon. 
Representatives of this flora are found not only in Rock Island county 
and vicinity, but also in association with the same stoneware clays near 
Colchester, Ripley, Exeter and Golden Eagle, proving the contempor-
aneity of these clays from St. Louis northward. 
In the vicinity of Alsey, Exeter, Mount Sterling (Ripley), Colches-
ter and Monmouth, the clays are overlain almost directly by a zone of 
calcareous sediments in the form of limestone lenses, boulders, or a 
continuous limestone sheet which may exceed IS feet in thickness 
locally, although represented only by small lenses at other points. This 
·is the limestone underlying the Colchester coal, which, in western Illi-
nois, has usually been correlated with the Wilmington (Morris), or 
"No. 2 coal" of the northeastern portion of the basin, and known also 
as the "Third Vein" in the vicinity of LaSalle and Streator. The so-
called "Coal No. I," worked in Rock Island county, at Carbon Hill, at 
Cable, Sherrard, and probably also at Gilchrist's Switch, belongs, as 
already stated, to the Upper Pottsville. So also, I believe, does the 
coal worked at Gerlaw, north of Monmouth, though I was not able 
to enter the small county mines at this locality on account of thei r idle-
ness at that time. The low coal in the small mines just to the ·east of 
Monmouth is, however, equivalent to the Colchester bed. To the same 
horizon belong the coal banks of Mount Sterling, Exeter, Alsey, Golden 
Eagle, and East Alton, and probably at Whitehall. The limestone hori-
zon mentioned above as lying beneath the Colchester coal and just above 
the stoneware clays in this part of the State appears to be represented 
towa~;ds the south in the vicinity of East Alton, Golden Eagle, and Col-
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linsville, by mere boulders which, at the two localities last mentioned, 
weather out in a pisolitic structure. Observations towards the ex-
treme north of the field are not yet sufficient for a definite conclusion, 
but it appears probable that this calcareous horizon may be represented 
by the calcitic bed and Lingula fauna at Carbon City, east of Rock Is-
land. The calcareous matter here exhibits beautiful cone-in-cone struc-
ture in fibrous calcite crystals. No trace of the limestone was observed 
in the Whitehall clay pits, perhaps on acount of Pleistocene erosion, 
but it will probably be found in the vicinity. The clays immediately 
above the limestone are the so-called "plastic" clays. 
Southern Margin of the Field-The data outlined above concur in 
showing a contemporaneous and fairly uniform encroachment by the 
Upper Carboniferous sea upon the old, somewhat uneven, land surface 
as now revealed along the western margin of the field · from St. Louis 
northward. It appears that this subsidence of the ancient shore occur-
red during late Sharon or Connoquenessing time, the thin series of 
deposits, including the stoneware clays, being of very late Pottsville 
age. Theoretically the sea should have advanced upon this old land 
surface from the south or southeast. It is, therefore, important as well 
as interesting to make some observations bearing upon this question. 
Without entering in detail on the description of the southern sections 
hurriedly examined, it will suffice for the present, in view of the fact 
that the work in this part of the· field is merely a beginning on the , 
problem of the geological history of the eastern interior basin, to state 
briefly as possible the principal facts observed. It is found that at 
Sparta, the first point visited in the southern area, we have nearly 200 
feet of Pottsville sediments underlying the Murphysboro coal which ' 
appears to correspond to the Colchester bed. South of Murphysboro 
the section at the base of the coal measures is still thicker; with the in-
troduction of additional sandstones, shales, and thin coals, so that the 
section north of Alto Pass has a thickness of 300 feet or more. The low-
est of these beds are apparently of Middle Pottsville age. North of 
Buncombe, the nex t point vis ited, my hasty and incomplete examina- , 
tion shows as much as 650 feet of Pottsville, the lower portion of which 
probably is as old as the top of the Lookout formation which consti-
tutes the thick lower member of the Pottsville in the Appalachian 
trough . A t Ozark, th e next and last point vi sited, we have as great a 
thickness, including a number of coals, two of which appear to be 
locally workable at county banks. 
The examination of the southern section was merely preliminary and 
without time for complete study from either the pa leobotanical or 
stratig raphical stand points. In neither of the two section last visited 
we re plants fo und or collected from a sufficient number of horizons to 
warrant th e delimitation of the up1 cr boundary of the Pottsville. The 
data a re, however, suflicien ll y complete to sh w that in the thick sec-
lions along th southeastern bord r of the fi lcl we hav sed iments latd 
down in the waters of the ea rlier Pennsylvania sea. F rom thi rc-
stri led and probably nar row a r111 of the southern g ulf, with its C011ll'11t 
of older P ll ~v ill e secl im nt s, th wat rs spread hy sub, idcnce [ the 
land until, very late in Pottsvillt: tim they even tually covered where 
n w is th margin of th coal fi ld n rth ( L Lo uis. Jn direct cnn-
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firmation of this fact it may be noted that in the farthest of the south-
ern sections-that at Ozark-the flora which in the northern region 
occurs at the base of the coal measures and which marks the time of 
the encroachment of the sea in that area is found in some sandy clays 
about 550 feet above the base of the Upper Carboniferous section. The 
earlier age of the lower beds in this region and the probable contem-
poraneity of the lowest Pennsylvanian in the State with the upper part 
of the lower Pottsville in the Appalachian trough, is also indicated by 
the fossil plants on the Illinois side of the Ohio, near Battery Rock. 
Scope of the Work-Aside from the problems of the subdivision and 
correlations of the thicker sections of Southern Illinois, and in addition 
to the paleobotanical and stratigraphical delineation of the Pottsville-
Allegheny and other boundaries, there remain certain hroad and im-
portant questions concerning the physical changes and development 
of the eastern interior basin as a whole. One of these is to account for 
the considerable interval of time, as indicated by the succession in the 
Appalachian trough, which in western Illinois is represented by the 
surprisingly small interval, sometimes only ·a few feet, including the 
limestone horizon, between the stoneware clays with the Megalopteris 
flora and the roof of the Colchester-Murphysboro coal. Another ques-
tion is that of the extent and position of the earliest Pottsville sea in 
southern Illinois and western Kentucky, and the history . of the invas-
ion along the Indiana side of the basin. Concerning this problem, in-
volving the age of the various terrances, the dates of the submergence 
at various points, and the age reference of the coals along the eastern 
margin of the basin in Indiana, we have at present almost no paleobot-
anical data. There is, however, room for the suspicion that one or 
more of the important Indiana coals are Pottsville. The question of 
the thickness of the basal sediments and the data of the contact of the 
Upper Carboniferous in the northeastern portion of the basin is also re-
lated to the problem of the former connection of the Michigan basin 
with the eastern interior basin, on the one hand, or with the Appalach-
ian basin, to the southeast, on the other. 
During the past season very little progress was made in securing pal-
eobotanical data from the main coal-bearing portion of the Illinois series. 
The small amount of material gathered harmonizes with that secured 
the previous season in pointing toward a Freeport age for coal No. 6 
in southem Illinois. The correlation is not fully conclusive. 
The flora represented by the long list of plants found in the shales a 
long Mazon creek in Groundy county, Illinois, present some minor ob-
stacles to satisfactory interbasinal correlation on account of the occur-
rence of a number of species which are usually regarded as indicating 
an horizon considerably higher than that indicated by the stratigraphy, 
or inferred from the presence of N europteris vermicula;ris, Uloden--
dron, and other older types. Bearing i·n mind, however, that the 
species of Odontopteris from Mazon creek are probably less numerous 
than has been represented and that they belong to the Mixoneura sec-
[BULL. No. 8 
tion of the genus, the chronological i11ferences drawn from the plants 
become less varied. It is possible that the minor differences may be 
found in part to be due to slight stratigraphical differences between 
the two principal Mazon localities. The matter of the relation of these 
tvvo points and of the distribution of the plant species among them is 
one deserving further consideration. 
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I NTRODUCTION. 
P1·odnction in the United States- One of the most striking features 
of the recent minera l production of the U ni ted States has been the great 
inc rease in the output of pet roleum. T his has practically doubled in 
the last five yea rs, and now reaches the enormous total of r66,ooo,ooo 
barrels, having a value of over $roo,ooo,ooo in the crude state. T he 
general fea tures of recent production a re shown i·a the table below, 
in which the figures fo r rgoz and rgo6 are taken f rom the report> 
of the U . S. Geological Survey, and those fo r 1907 are the estimates 
of the E ng ineering and1 Mining J ournal except for slight modificatio:ts 
introduced on the basis of later fig ures from Ill inois. 
Production o/ Petroleum in the Unit~d States. 
(In barrels of 42 gallons .) 
Mid Continental .. . .. . . . ... . .... .. . . . .. . 
Cnlifornia ... 
Appalachian 
Illinois . .. .. . 
G u lt -Coastal plain . . . 
L ima (Ohio-Indiana.) . . 
Others .. 
1902 1906 1907 
388, 849 21 , 718. 618 n.556.to6 
13, 984. 268 33,098,598 &O, OOO,OIM! 
32,018, 787 27, 741,&72 25. 500.000 
200 &, 397, 050 2& , 5&0.021 
18.632, 275 21. 615.125 18. 175.001 
. 1 23, 358, 826 17,6M,661 I 8, 030, 001j 
. &03. 911 338, 082 2. 238. 081 
- --------
. 88.767, 116 126, &93.936 166. 0&0. 001 
T hese figures a re not exactly comparable, but they serve to indicat1 
with fair accu racy the p rincipal chang es in productioa in recent year.> 
As is well known, the Appalachian field was fo r many year the solt 
producer , and la ter long main ta ined a dominant po ition in the i:t· 
dustry. Its output has now been p ra tica lly sta ti na ry since t& 
and is at prese.nt decl in ing . Not ev n extra inducements in 1 rice and 
g rading have stimu lated development enoug h Lo bring· in nc:\1' produc 
tinn as fast as oil w.el ls cease to Aow, and of the 7,053 new wells <. lr illcd 
27 per cent were d ry, while the new dai ly product ion per 1\'l'll 
amounted to nly 6.1 barrels. Tn so tt tll('astcm O hio :N-5 per cent of 
th well s d ril led were dry. The.e fi g ures i11 dica te clea rly tha t the hiJ:"l 
g-rade oi l fi eld o f the east a re unabl to respond to the demand fnr in 
creased pr d tt l ion, and tha t thcr parts o f tlw country mu~t be r,• Ii~d 
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on to make good the deficiency. Fortunately there, seems to be no 
lack of good oil territory elsewhere. Aside from the Lima field, where 
the recent decline has been sharp and significant, the various fields 
eitJ1er show an increase in output or are clearly capable of yielding 
more oil if development be pushed . 
The most important increases in oil production in recent years have 
been in the Mid-Contineatal (Kansas-Oklahoma) and the Illinois 
fields. As shown by the tables already quoted, the former is now the 
leading American oil field. The Illinois production, while not so larg e, 
is from a younger field and is sufficient tb more than compensate for 
the decline in the output of the Lima district. 
Prodnction in Illinois-Vvhiie attempts to find oil and gas in Illinois 
elate back in I853, and i·n Montgomery coun ty a small field was devel-
oped in I886 which continued in production up t!o 1902, the present 
petroleum industry of southeastern Illinois elates from 1904 only. A s 
early as 1865, six wells were drilled in the heart of what is now the 
productive territory of Clark countv, but the showing- being small the 
work was abandoned. Enough oil was, however, found\ tJo lead to 
renewed drilling in 1904, when J. ]. Hoblitzel & Son rediscovered thi s 
field. Shipments began in Jun e, 1905. and since that date tl1 e increase 
in production has been rapid. The total sl1ipments from the fi eld have 
been as follows : 
Production of Crude Petroleum in Illinois. · 
(In barrels of 42 galloms.) 
January 
February . 
March. 
April 
May .. . 
June . . . 
July 
August 
Septembet 
October .... 
NoYember .... 
December .. 
rank car shipments 1907 
Totals .. .. . ..... .... . . .. . ...... . . . 
*Tank car shipments. 
+Pipe line run. Ohio Oil Co. 
I 1905* 1906 
. . . . . . . I . . . 55, 680* 
65. 209* 
19,352' 
102,862\ 
267,746\ 
5. 189 410,65'+ 
9.208 610,101\ 
15,092 778,463\ 
19.592 722,168\ 
26,441 163,819t 
31,766 350,985\ 
15,912 538,130\ 
----
- - -
156.503 4,:<85,939 
1907 
752,670\ 
918. 620+ 
1,191, 598\ 
1, 823, 021\ 
2.094,194\ 
1. 830.633\ 
2,376.281t 
2,398,.8951 
2,560,592\ 
2. 818.9521 
2.164. 9801 
2.201,265\ 
806.234* 
- -- -
24,510.~38 
Up to and including March, 1900, all shipments were made in ta·:1k 
:ars only. In April the first pipe line reachiecl the di s~rict , and since 
:hen the lines of the Ohio Oil Co. have been rapidly extended until 
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they now reach all the pools and carry oil both to the eastern refineries 
and to the neW1 Wood river plant, opened in 1907, near Alton. In 
addition, the Robinson Oil Refining Co. has built at Robinson, a"nd the 
Sun, Cornplanter and a number of other companies ship by tank cars. 
The figur.es given above do not show the entire production, since 
there is always a large amount held in storage by the producers. The 
pipe lines have not been able to handle all the oil offered, despite the 
rapid rate at which they have been extended. Accordingly the true 
producing capacity of the 'field has not yet been tested. As illustrating 
some of the difficulties involved in handling such enormous quantities 
of oil, it may be stated that on January rst, rgo8, the Ohio Oil Co. had 
stored I2,6ro,6 r8 barrels, and is constantly building additional tanks. 
The pipe line runs for the first six months of r9o8 amounted to 17,-
694,759 barrels, and the total storage July rst was 20,352,880 barrels. 
In 1907 the development of the field was particularly active. The 
area was extended rapidly to the southeast, many gaps were filled i-:1., 
new and lower sands were tapped, additional pipe lines were laid, a 
new refinery was built and the output was phenomenal. 
At the close of the preceding year the number of producing wells 
was estimated at 4,185, a"nd 532 dry holes were known to have been 
drilled. The total number of producing wells January I , rgo8, may be 
estimated at 9,772, with 1,26o dry holes. At this rate 88 per cent of 
the holes put down have proved productive, despite the fact that the 
outlines of the field are at many points yet to be determined. The new 
production for the year may be estimated at 139,163 barrels daily. The 
detailed figures for the year are given in the accompanying table, bei-ng 
derived from th'e careful monthly records of the Oil City Derrick: 
Janua.ry .. . 
February 
Marcb 
April. 
M ay .. 
J'unc . . 
Ju ly ... 
AUI(USt 
Sept.emb('r . 
October . .... . 
Nov mhc1· .. 
Occomhcr. 
Month. 
Wdls Drilled in Illinois, I907. 
I Complete. ro uctton Production Drs Holes. I p d . lAver. Initial ' barrels. barrels. 
:r 
253 9, 433 HI u 356 9.~2 82's 65 
351 10,392 3511 ,. $1 
381 11. 083 32 10 
493 13.829 81 61 
639 1 ,807 :tJ I ~l 7$ 
521 17.815 88 '\o 7J 
461 11 ,210 27'• &5 
400 10, 967 l)21!1 «! 
3113 8. ) 57 261!l ll! 
430 9,780 281 1 80 
~~· .758 31 1 ,. 62 
-
S ta te Geol og ical Suney. Bullet in Xo. R. P I 21 
•••«•_ j 

State Geological StlrVCJ Bulle1in :\fo. 8. PI 21. 
:\l ap !'bowing- p1·od uc ing oil pooiR in 'Sou! h N1.~! f'rn Ill inoi .... 
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S"'mnao·y by Counties. 
County. I Complete. I Pro~.;'c'::ion. l Dry Holes. 
Crawford .. 2,840 83, 263 376 
Clark .. 1, 176 30,385 201 
Lawrence . . 690 30,5<3 70 
Cumberland .. . .. .... ...... .. .. . .... . . 152 3.612 13 
Coles . . 56 314 
:Edgar . . 25 118 
This enormous development was accomplished in a thoroughly busi-
ness like and quiet manner. Leases are selling at very good pr ices, 
and a bonus of $ISO to $zoo an acre with a royalty of one-eighth is not 
uncommonly demanded in the productive district. At the same time 
there was little speculation by those not familiar with the oil business 
and its risks. Practically none of the usual stock peddling companies 
were organized, and there is a strong sentiment against them. 
Experienced men have found this field an unusually profitable one 
despite the high bonus asked and certain other drawbacks. O ne con-
servative operator estimates that three out of four will make money. 
It is by no means unusual for a well to flow enough oil to pay for itself 
by the time it is connected up, and initial productions of I ,ooo bar rels 
oq:ur. So far the wells have stood up well under pumping . The most 
northerly, or W estfield pool, is the only one which is even approxi-
mately drilled in. It was here that the oil was first found a·nd the 
shallow! depth, 350 to 400 feet, has made its exploitation rapid. In 
October a careful estimate showed that the wells of this pool were 
yielding an average of about six barrels daily, and many of them had 
been pumped more than two years. The Crawford county wells were 
at the same time estimated to be yielding twenty barrels, while those 
of Lawrence county were yieldi·ng forty barrels. 
The approx imate limits of the producing territo ry, so far as devel-
oped, are shown on the accompanying map (plate 21). It will be noted 
that the territory extends from Clark and Cumberland counties south-
east through Crawford and into Lawrence. Beyo•nd the latter, in Gib-
son county, Indiana, there is an additional pool at P rinceton. T he pro-
ductive strip has a proven length of approximately eighty miles. I n 
breadth it varies from a general width of two or three miles to an 
exceptional one o f ten or twelve. The limits are as yet but poorly 
defined by drilling and additional territory is constantly being brought 
in, though for rriuch o ilne-disfance shown on the map there is a fai rly 
consistent line of dry holes, both to the east and west of the territory 
indicated as productive. 
Outside this districe there- is no· regular oil production in Illinois, 
though oil has been found at a number of points as detailed elsewhere. 
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COMPOSITION AND PROPERTIES OF PETROLEUM. 
Che111ical Colllposition-Petroleum is not a definite chemical com-
pound, and the name is used to cover a wide variety of mineral oils 
occurring· in the rocks. F. W. Clarke has recently reviewed the liter-
ature and discussed the composition and character of the group of 
natural hydrocarbons, to which petroleum belongs. It will be suffi-
cient here to note that: "Natural gas, petroleum, bitumen and 
asphaltum are all essentially compounds of carbon and hydrogen; or, 
more precisely, mixtures of such compounds in bewildering variety. 
They contain, moreover, many impurities-sulphur compounds, oxi-
dized and nitrogenous substances, etc.-whose exact nature is not 
always defined. * ··· * * ··· * All the hydrocarbons fall pri-
marily into a number of regular series, to each of which a generalized 
formula may be assigned."''' 
Of these series, the eight following have been discovered in petro-
leum: 
5. CnH:!n-6 
6. CnH::~n-8 
7. CnB~n-10 
8. CnB2n-12 
Clark considers these formulas as being of only preliminary value. 
The first represents the paraffin group and begins with march gas or 
methane and ranges through a series of liquid compounds to solids, 
such as ordinary paraffin. March gas (CH,) is the most important 
constituent of natural gas, and the larger ·number of American petro-
leums belong to the paraffin series. : 
A small amount of sulphur is found in practically all petroleums. 
In part, it is believed to be in chemical combination, although free 
sulphur has been found in the Texas soils. N itrogen is nearly always 
pr.esent, from a trace up to I per cent and over. It seems to be in 
chemical combination, but has not yet been thoroughly studied. Asphalt 
and the solid hydrcarbons are most generally con iclered to be the 
oxidized res idue of normal p:etroleum exposed to the acid . but the 
matter is 110t wholly bevond doubt. Such materials a re especia lly char-
acteristic of seepages. 
U ltimate analysis shows petroleum to consist essentially of carbon 
and hydrogen. Jn the table below are given analyses of a few reprt"-
sentative crude oi ls : 
Chemical Composi1ion of Petroleum. t 
Sou rce of oil. I Corbon. I BydroA"en. 
West Viru-tnlo.- heflvy. 
"''[ 83.5 I tS.S Pcnnsylvnola- lhrht. .. .. ..... 8< .3 14 . 1 
Oxyl(eD. 
32 
16 
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Physical Ch~Fracter-Crude oils vary g reatly in phys ical as we ll as 
chemical properties. The most important variations are in specific 
gravity, viscosity, capillarity, color, odor and heati·ng and illumi nating 
power. Variations in the last named are the most important. 
For comparison with the analyses g iven above, the following analyses 
of a few coals may be quoted: 
Chemical Analyses if Ce1 fain Coals." 
Coal. I Hydrogen. I Carbon. I Nitrocen. l Oxygen. I Sulphur. I Asb. 
DI.No. 3. 
Pa. No.1 
w. va. No. 6 ... 
While the two sets of analyses are not, perhaps, strictly comparable, 
the much higher content of the oil in carbon and hydrogen is at once 
apparent, and this is large! ythe explanation of its higher value as a 
1 fuel. In addition, the liquid form permits of burning so as to produce 
more complete combustion and saves the specific heat used in convert-
i-:tg the solid fuels. Direct comparison of tlie calorific values is given 
below: 
Clorific Power of Certain Fuels. t 
Beavy petroleum from West Virginia. 
Lleht petroleum from Pennsylvania .. .......... . . . .. . .. .. . 
Heavy petroleum from Baku ... . . 
Lieht.petroleum from Baku . . . 
Coal.. 
Coke . . . 
Peat . .. . 
Wood •. . 
B. T . U . 
10.180 
9. 963 
10,800 
11.460 
7. 500 
6.500 
4. 500 
2.500 
These figures are of only general value, but will illustrate the greater 
value, weight for weight, of oil, when compared with other fuel s. 
Illuminating power is also a most important property of petroleum. 
It contains certain compounds which burn with a luminous flame, and 
one of the important uses of even the heavier portion of the crude oil 
is the enrichment of gas made from other materials to make it ava il -
able for illuminating purposes. 
The specific gravity of a crude oil is mainly important as measuring 
the relative yield of light and heavy oils on distillation. It is us•.ta lly 
measured on what is known as the Baume scale. Below is g iven the 
gravity of various American oils : 
•u. S. Geol. Surv. , Prof. Pap. No. 48, pt. 1. 
t Redwood, Op. Cit. p. 210. 
z8o YEAR BOOK FOR 1907. 
Specific Gravity of Various American Oils. 
PennsylTania----" 
Bradford 
Ohio-* 
Macksburg., 
Lima .. 
Wyoming* .... 
California--
Puente .... 
Coalinga .. 
Colorado-* 
Boulder. 
Texas-• 
Spiodletop .. 
Oklahoma-* 
Bartlesville ................. ... . 
Illinois-t 
Weaver lease 
Briscoe lease . . ... . ....... . .. ..... . . 
Birch lease .. . . 
•Redwood, Op. Cit. p . 196. 
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Sp. Gr. l Baume. 
.810 
" 
.829 31 
.839 3'1 
.912 2& 
.880 211 
.979 lJ 
.806 &I 
.876 110 
.859 !I 
.88i • .873 31 
.870 31 
1Grout, F. F., State Geological ·Survey (Illinois) Bulletin 2, p. 100. 
The properties of capillarity, flashing point, viscosity, etc., are im· 
portant principally in the derivatives of a crude oil, as measuring their 
availability for certain uses. No complete study has yet been made of 
Illinois oils, and the reader is referred to Boverton Redwood's treatise 
for a discussion of the subject in general. It may be remarked that 
the properties of the product derived from any oil are to some extent 
determined by the process of refining, and are therefore to a slight 
extent under control. For this reason fractional distillations of the 
crude made in a laboratory are of only limited value in determining 
the relative commercial importance of different oils. 
f/linois Oils-Illinois petroleums have only recently been studied 
chemically, though some preliminary work was done by F. F. Grout 
and published in connection with Blatchley's report on the district.* 
The oil in the main grades about 32° and sells for 68 cents a barrel. A 
limited amount grading below 30° is purchased at 6o cents. This low 
grade oi l is sold for fuel, but the g reat bulk of the output goes to the 
refineries, its content of the higher oils being ufficient to make it highly 
desirable. It is dark olive green in color and the sulphur content r\1111 
below r per cent. Careful studies of its chemical properties made by 
Dr. David T . Day of the U. S. Geological Survey are summarized 
in th e accompanying table. 
The samples were examined as t odor, color. and specifi.: gr;n·ity, 
and then distilled by the E ng! r distilling appara tus, the quantit • dis-
tilling up to 150° . being cia eel as naJ hlha, and that hctwc'n 150' 
and 300° . as burning oil. The clcl ' rmination of the sulpl111r content 
of the oi ls wac; made in the Pitt ·hurg laboratory f the Survey. 
• S!Oit· C:Pnloglrnl Sui'V<'Y (Jillnol8) Uullt.>llo 2, J). 100. 
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The methods used in these oil tests have been selected because of their 
simplicity, which enables them to be carried rapidly to completion, and 
the treatment of all the samples in precisely the same manner affords 
a basis for a just comparison of the oils. In the first series of tests 
oils from 34 samples were examined. 
The oils range in gravity from 39·5° B. in the deep wells ( I ,500 
feet) in the Bridgeport pool to 22.3° B. in the Duncansville pool. Some 
of the shallow wells (300 feet) in the north end of the field also yield 
oils as light as 35·5° B. 
No oil was found with more than half of I per cent of sulphur, and 
this onlv in the extreme north end of the field. Farther south the 
average. is about one-fourt!;I of I per cent and the oils are acceptable 
as non-sulphur oils. Pipe-line samples from all pools averaged still 
less-that is, 0.2 per cent. 
The percentage distilling below I50° Centigrade ranged from I to 
2I, averaging I3.2 per cent for the State. The burning oil averaged 
31.2 per cent. 
Most of the oils contained practically no asphalt and considerable 
proportions of paraffine wax." 
MoDE OF OCCURRENCE OF GAS AND PETROLEUM. 
Petroleum is very generally distributed throughout the sedimentary 
rocks. Numerous tests have shown that it is present in small quantities 
I
. in shales, limestones and sandstones of widely varying age and , char-
acter. Dr. Edward Orton has estimated that in the Ohio black shale, 
when the latter is r,ooo feet thick, the amount present would amount 
to more than ten million barrels to the square mile.* Dr. T. Sterry 
Huntt has estimated that the Niagara limestone at Chicago contains 
7,743,745 barr.els of petroleum per square mile, assuming that the 
petroliferous portion is only thirty-five feet thick. 
The problem, therefore, is not so much the presence of the oil as its 
accumulation in quantity. The conditions under which it occurs in 
natur;e have been much discussed, and were summarized by Professor 
Blatchley in his report upon the Illinois petroleum fields.* They ma}' 
now be most generally stated to include the presence of (r) a porous 
rock, to contain the oil or gas; (2) an impervious cover; (3) geologic 
structure which will permit their accumulation. To produce flowing 
wells, pressure of some sort is necessary, and a most common accom-
paniment of oil and gas is salt water. 
The necessity of the porous rock is clear when it is reflected that oil 
pools are very seldom, if ever, actual cavities or open spaces. In nearlv 
every instance the oil or gas merely occupies the pores or open spaces 
in some rock. · Since of the common sedimentary rocks sandstone is 
the most porous, it is the one in which the oil most commonly occurs. 
From this has arisen the custom of referring to any rock in which 
petroleum is found as a "sand." Actually many of the best "oil sa;1cls" 
are not sand at all in a geological sense, but are limestones, dolomites or 
;even shales. The latter are so dense as seldom to serve directly as oil 
containers. · 
•Geological Survey of Ohio. voi.VI, p. 413-414. 
tChemical and Geologica l Essays, p. 173. 
tState Geological Survey (Jlllnols), Bullet in 2, p. 25. 
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:\ext to sandstones, dolomites and magnesian limestones most fre-
quently serve to hold the oil. 
In the Illinois fields , so far developed, the productive wells are usually 
in true sands. T he '·gas sand" exploited at Pittsfield, in Pike county, 
is, however, the N iagara dolomite ; and in the Westfield pool of the 
Casey district certain wells find their supply of oil in 011e of the coal 
measure limestones. This limestone, as found outside the productive 
area, is non-magnesian, but the following analyses show that locally 
it is highly magnesian, and that, in fact, the more mag:~esian it is the 
more oi l it contains. 
Anaryses of Samples if Drillings from Well No. 8, Briscoe Lease, 
S outhwest Quarter Section 29, Township I IN., Range I4 W, Parktr 
TownsMp, Clark County, Illinois. 
F. F . Grout, Analyst. 
Calcium carbonate {CaCo,). 
Magnesium carbonate \MgC03 ) •... 
Iron oxide and alumina (Al~O::~Fe203 ) .. . 
Insoluble .. 
'.rotals. 
I 
Above best I In best I Below best pay pay pay 
361-365feet. 380-385teet . 395-tOO!eet. 
46 .38 51.38 55 . 16 
20 .69 28 . 7~ 17 .1'4. 
10.93 3.71 
21.69 IU5 24.47 ' 
------ --
99.69 95.30 99.74 
Drillings from just above the pay, a t a depth of 361-365 feet, showed ' 
under the glass as ang ular fragments of a grayish close-grained lime- , 
stone, with crystals of calcite, iron pyrites and particles of shale inter-
mi';lgled. Drillings from the best pay, 310 to 385 feet, were much 
darker in hue, clue to the brownish discoloration by the oil. U nder the 
glass they resemble a miniature mass of water worn gravel, the frag-
ments being rounded instead of angular and loosely cemented in small 
bunches. Less pyrites and ;10 shale were visible. T he layer below the 
oil pay was more like that from above, the fragments being angular 
there, though darker in color. 
The relation o.f the oil 's accumulation to the more magnesian por-
tions of a limestone fo rmat ion has been previously noted and was 
studi ed by Ort on, who placed much weight UJ on this feature. The 
imple explanation is that the dolomi tic portion of the rock being 
more porous acts as a .reservoir. That this ente r into the explanation 
can not be doubted, but the Westfield occurrence rai se some loubt 
whetber thi s be the whole of the matter. The coal mca. ure limestone 
in whi ch the oil occu rs here is one f a number wid ly outcroppina 
through ut the tate. It is, where expo eel at the surface. particularly 
free from magnesia: and, in fact. so far as present obs rvati n goes, 
none of th coal measure li mestone at r ncar thi s horizon a r mag-
nesian except within th e small ar a where Lhe oil ccurs. Sampk.; 
bi<Jwn fr 111 th wells here arc not clistingui hablc lithologicall)' from 
thr Trenton lim stone o f Tndiana. and show Lhat the rock is a coar. c 
p rous clolmnit · ve ry similar in n ra l appearance t the .alcna dol -
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mite of the northwestern part of the State. This striking local change 
in the character of the rock, coincident as it is with the accumulation 
of oil in his and other rocks, at least fairly raises the question whether 
the magnesia did not come in with the oil rather than antecedent to it, 
or whether both are not in some way connected with a common cause. 
This question must, for the present, remain unanswered. 
The necessity for an impervious cover arises f rom the low specific 
gravity of gas and oil ,and the high capillarity of the latlter. In any 
saturated rocks both gas and oil , in the absence of a cover, would be 
forced to the surface and escape. Even in dry rocks the gas and the 
lighter portion of the oils will escape until, as seems actually to have 
occurred in California, the heavy residue seals of the pores of the rock 
and makes a cover. In the Illinois field , as commonly elsewhere, shales 
form a sufficiently impervious cover and prevent the escape of the gas 
and oil, even when considerable pressure has been generated. 
The structural conditions which favo·r the accumulation of gas and 
oil are varied. Granted the presence of sufficient porous rock and of 
disseminated oil, the actual point of accumulation may be either an 
anticline, in a syncline, on a terrace or a flat, and the most important 
determining factor seems to be the wetness or dryness of the rock. 
1
1 Mr. W. T. Griswold has recently discussed this subj ect''' and an-
nounces the following conclu,sions: 
"In dry rocks the prin. cipal points of accumulation of oil will be at or 
near the bottom of the synclines or at the lowest point of the porous 
medium, or at any point where the slope of the rock is ·not sufficient 
to overcome the friction, such as structural terraces or benches. In 
porous rocks completely satuated the accumulation of both oil and 
gas will be in the anticlines or along level portions of the structure. 
Where the area of porous rocks is limited the accumulation will occur 
at the highest point of the porous stratum ; and where areas of impervi -
ous rocks exist in a generally porous stratum the accumulation will 
take place below such impervious stop, which is rea lly the top limit of 
the porous rock. In porous rocks that are only partly filled with 
water the oil accumulates at the upper limit of the sa turated a rea. This 
limit of saturation traces a level line around the sides of each struc-
tural basin, but the height of this line may vary greatly in ad jacent 
basins and in different sands of the same basin. 
"Partial saturation is the condition most generally found, in which 
case accumulations of oil may occur anywhere with reference to the 
~eologic structure. It is most likely, however, to occur upon terraces 
)r levels, as these places are favorabl e to accumulation in both d ry a·nd 
;atura ted rocks. 
"Under all conditions the most probable locations for th.e accumula-
tions for the accumulation of gas are on the crests of anticlines. Sma ll 
:olds along the side of a syncline may hold a supply of gas, or the 
·ocks may be so dense that gas may ·not travel to the anticline, but will 
·emain in volume close to the oil." 
Mr. Griswold 's observations are of particular interest, since they 
tre based on studies of oil in rocks of simj]ar age and characte r to 
• U. S. Geological Survey, Bulletin 318, p. 15. 
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those in which most of the oil and gas in Illinois have been found. 
Data are not at hand for making a complete application of his con-
clusions to our own field. In southeastern Illinois the oil and gas so 
far discovered are all under a broad shallow anticline, the presumable 
southeastern extension of that which crosses the Illinois river at 
LaSalle.* While dry sands are present in the region, the oil is found 
in those that are not, and several sections made across the field 5how 
that it is crowded up and under the crest of narrow arches. Along the 
south line of Westfield township, in Clark county, the productive hori-
zon rises roo feet in an arch four miles wide. Beyond that the sand 
is wet or non-porous. Along the south edge of Parker township of the 
same county an arch I29 feet high and two miles wide is found with 
the oil again under its crest. A similar east-west section across the 
center of the Siggins pool, in Cumberland courtty, shows an arch sixty-
eight feet high and four miles wide. Beyond thes.e limits it has not 
been traced. South of Casey and Martinsville, in Casey township, level 
lines to various points on the Quarry creek limestone show a similar 
arch to be present. Other portions of the field have not yet been 
studied in sufficient detail to make out the structural features. 
Whether these arches are true anticlinals and deformational in origin 
can not be positively affirmed. They may represent original inequali-
ties in the thickness of particular beds or even, in part, the effect of 
unequal settling during consolidation of the beds. On the whole, this, 
seems unlikely in the case of arches of the breadth noted above. Certain 
inst~_nces observed elsewhere in the field of sharp differences in the 
depth to the sand where the surface level was the same, leads to the , 
inference that irregularities in the original distribution of the sandl 
beds_ will be found to be _very_ importa1_1t in the distribution of the pro·, 
ductive and barren areas m rumor detatl. Here, as elsewhere, dry hole51 
are encountered in the mid st of productive territory, and rich and 
barren streaks are woven together in a somewhat irregular pattern 
when proj ected on a horizontal plane. 
Outside the southeastern area also the oil and gas so far found ha~· 
been under anticlines or terraces. 
PETROLEUM BEARING R ocKS OF ILLINOIS. 
GENERAL SECTIONS. 
The general geology of the State has been very briefly discussed 
hy Stuart W eller* in connection with preliminary geological map of 
the State. Addit ional data of importance have 1 een given by David 
White, t and published elsewhere in this volume by T . E. Savage and 
by W eller. From these and other sou rces the followi ng general sec-
tions have been compi led. Tn pr paring the e section no attempt has 
been made to reconci le differen e of nomenclatur or classification, 
the terms adopted b ing mer ·ly those in general use, though not always 
exactly as here. 
•W~ ll er: Aln l r Ocologlcnl Rm·v<' y . (Jlllno ls ) Hull <' tln 6 , r . ll . 
• S tnlo Oeologlcnl S nrv('y, (111 . ) Bullrlln 1 ; nl so (n l.' w rdtllo u) Hulh•Un fl 
t Rt.n tc Oeologlco l 8111'vry ( lit.) lluli l' lln 4 , l"tl· ~0 1 2M. 
PETROLEUM I N ILLINOI S. 
NORTHERN ILLINOIS SECTIONS. 
This section is intended to be representative for that portion of the 
State lying north of Rock Island, LaSalle and Kankakee. 
Carboniferous. and limestone; 575 feet thick; no known gas or 011. I 
Coal measures, mainly lower ; consist ing of coal, s~ale, sandstone 
· (Pennsylvanian.) Unconformity. · 
Devonian. 
Silurian. 
Ordovician. 
I 
Limest. o'n· e; 150 feet thick. 
u,ncon~ormity, 
I 
Niagara limestone ; d~?lomite; 335-388 feet thick; containing (1·e-
quent seepages of b~tzunen in. the vicinity of OMca{}o. 
Unconformity, 
I Cincinnatian shales and limestone; 68-250 feet thick. 
Unconfotmity_ 
Galena-Trenton; majnly dolomite, a little limestone and shale at 
the base; 300-440 feet; a Very persistent oil arock11 or petrolif-
erous shale in. the l-ower portion. St. Peter sandstone; friable 
sandstone 150-275 feet ; heavily water bearing. 
Lower Magnesian dolomitic limestone; 450~811 feet, all but upper 
part known from well records ; rests on Potsdam sandstone 
known only from well records. 
Central Illinois Section. 
For the region south of Rock Island, LaSalle and Kanlmkee, and north of 
the month of the Illinois river and Danville. 
Coal measure~, upper; coal, shale, limestone, and sandstone; 600~ 
700 feet th1ck. . 
Coal measures, lower ; coal, shale, sandstone and coal including 
approximately from "No. 2 coal" to "No. .6 coal; " 300 fee t 
thick. 
Pottsville equivalents, including coal, clay, shale, and sandstone; 
mainly the beds associated with the "No. 1 coals" of the 
western part o fthe State and irregular thickness, found fn 
deep, borings elsewhere; 50~150 feet thick; small anno<Unts of 
oil and gas reported~ but o1•igin not · certain. 
Unconformity. 
Chester; irregular thickness of sandstone, shale and limestone, 
recognized in a few borings; generally absent in this t erritory; 
0~50 feet thick. 
Unconformity. 
St. ~oq.is, Salem, Ste. Genevieve; limestone, non-magnesian, partly 
cherty and partly oolitic; 50~100 feet thick.. Osage group, 
Warsaw, Keokuk, and Burlington; shales and limestone~ the 
latter often cherty; 250-350 feet thick; crude petroleum in 
geodes near the top of the Keokuk. 
Kinderhook; shales, limestones and sandstones; 80-150 feet thick. 
Unconformity. 
l ·~imes~~ne, 15 feet. Unconformity. 
I 
Niagara; d~lomit~; 50-120 feet thick ; gas at Pittsfield in Pfke 
·county~ · ana ·oil seepage in Ga.lhoun county. 
! " I ' 
; 
Cincinnatian.; shales; 40-100 feet thick. 
Unconformity, 
Galena-'.rrentoD ; dolomite; 300-400 feet thick; oil seepage in Cal-
houn county. 
St. Peters; sandstone; 130 feet exposed; heav ily water bearing. 
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So~tthern Illinois Section. 
For the area south of the mouth of the Illinois river and Danville, inclucl-
ing the principal oil and gas producing districts . 
i";, I Lafay~tte, Porters Creek and Lag.range: sa nds : clays and fer. 
:: rugmous conglomet·a te; found tn extreme southern counties 
-E<~" -!----'--o-n!_.'·_; 150 feet thick. 
" I Ripl ey; sands and clays in ex treme southern portion of the State 
~ Unoc~~,f~t~~if~. fet thi ck. 
e 
0 
j I 
o I 
~ I 
Ui I 
·~ I 
_ o 
Coal measure~, upper ; ~oa l , shal_e, sa nds tone and limestone; 50\). 
700 ~eet thtck ; con.ta·ms tll e ott and gas scmds ot the Westfield 
S·iggms mul Casey 1JOols. · 
Coal measu res, lower ; coal , s hal e, sandstone and limestone: 400-
650 feet thick; i 11 cl1ul1ng 1J1·obabty the 1o1oer· pay ot the JollnsC»~ 
townsll:ip 7Jool i1t Cla1·k countu~ and possibly the Robinson saM. 
Pottsvil le equi va lents, including Mansfield sandstone of Indiana : 
sandstone, conglomerate, shale, and thin coa ls; 50 to 500 feet 
t·bick; including the Buchanon sand and probably the Robinson 
and Bridgepot·t sands~ with the greater part at least of the pro 
dur·the san.d of Montgom..ery county. 
l""nconformit:r. 
0h~!=>te r grout>: limestone, shales and sandstones, usually thref-
well defined limestones (non-cherty ) and frequently with r+'d 
shale at the base; 500 feet thick : includes the Ki1'k10ood oil 
8011(l of L0101"611 CC coum.tv~ U• e on sand at Princeton~ Jndiann, 
llod o showing of gas at Vince11nes, ancl tl1c gas and. oil sand• 
Itt SJJart(£ h1, Randolf)h county_ 
C~r press ; sands tone. massive, coa rse grained and fairly regular Ia 
thickness which amou nts to SO to 150 f ee t : not known to han• 
been pros pect ed for gas or oil. 
~~~00J~~~,~[~~~e. St. Louis and Salem; limestone, partly cherh 
and partly ool itic: :::!50-400 feet tl1i C.k. 
O~~:rtff'"~l:fh !~~~~i~tfi"ren; 2ij~oreue~· u{~~~~·saw ) ; .. limeston t'~ oft~a 1 
Kinderhook; mainly shale, some limestone; 50 feet thick. 
I Limestone, sa ndstone. shnle; limited in outcrop to ~ou t h~rn I counties : 500-700 ffet. 
I 
NIAglll'n and Clin ton ; llmcston£': In sou them count ies only; 100. 
110 feet thick. 
I
Cinclonn.Un n : llmo• tonc, shn lr "'"' " wdslono: 10!1 fcot thkk 
l T n confonnJt-~· -
Gn lt' nll 4'1'n ' nlon: llmc:-;tou{', llOII · IIlll g' IH':;li!ln; fl-O rr{'t I hie!... 
GAS lN TilE PL ~: I STOCENE DEPOSITS. 
1 n the above general ~ccti n5 no account ha~ been taken of the 
thicknes~ of glacia l dcp sits and o th r surface 111atcrial which el cn-
whcrc mantle the ha rder rock~. Natura l g-as is found in thc~c tlctX),it. 
in small quantity at a number of points "throughout the Stall'. Surh 
wdl q ar • or have been kno11 n ncar ' hampaign, Princeton, okhc:tcr. 
\V·q>l'lla , II ·.1 worth. and l" l,l"\v hcrc. The prcs~urc is u<u~ll .1· ,;li~ht 
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and the life of the individual wells is usually short. While it is not 
possible in every case to absolutely exclude the possibility of these 
wells representing leakage from lower reservoirs, a sufficient explana-
tion of them is believed to be found in the decay of woody material 
buried in the drift itself. These wells are characteri stically difficult to 
maintain owing to sand clogging the pipes. 
CARBONIFEROUS OIL HORIZONS. 
General Character of the Rocks-As is indicated in the above gen-
eral sections, the principal horizons so far found to be productive of 
oil and gas in this State are in the Carboniferous rocks. The sands 
are found in both the upper and lower coal measures, the rocks of 
Pottsville age, and in the Chester group of the Lower Carboniferous 
or Mississippian. Owing to the absence of a good marker it is nor 
as yet always possible to say whether a given sand is in the lower 
coal measures or in the upper part of the Pottsville rocks. There 
are also so many variations in the lithology of the coal measures that 
it is difficult to correlate individual horizons with certainty. T here is 
marked unconformity at the top of the Chester, and many facts sug-
gest another unconformity at the base of the coal measures. 
The following well records will serve to illustrate the character of 
the rocks of thi s region. The first record is that of a well in the 
heart of the Casey pool (Sec. 28, T. u N., R.I4W.) , the samples 
having been collected by T. E. Savage while the well was being 
drilled. The second and third are from carefully r ec.orded diamond 
drill work. The holes are in southeastern Illinois, not far from the 
oil territory. The fourth is the Delafield diamond drill record studied 
by Mr. Jon Udden and published in the Year-Book for rgo6. T he 
fifth is the record of one o"f the early holes at Robinson, publi shed by 
Blatchley.''' The sixth is a record from Lawrence county (Sec. 36, 
T4N., R.VXIII E.) supplied by the courtesy of the Everson O il Co. 
The last is a record fi-om Wabash county (Sec. 36, T.rN., R.r3E. ) 
•State Geo logical Survey ( Illinois), Bull etin 2, p. 62. 
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·No. I . Gillespie Well Record. 
I 
:~;SK- I DEPrH. 
----;:::-~ 
~jg;~; 5iinie.: .. .. ...... .... . 
3 Shale with coal fragments 
4 Reddish shale. . . . . . . . . . . . . . ... .. .. . . 
5 Gray shale.. . .. . .. ........... . 
6 .. do .............. .... .. . 
7 Arenaceous ~:ray shale . 
8 Gray sandy shale ... . . . . 
9 Fine sand ... 
10 No sample .. ................... . ...... ... ..........•..•....• ..... 
11 Fine g rained gr::LJ sandstone . . . . . . . . . .... ... . ... . •• ... •.. . 
12 Fine grained micaceous sandstone . ............ . .... . . . .... .. . 
13 Gray micaceous sandstone; some oil . 
14 S andstone with seam of coal. .. . .......................... . . 
15 Gray shale with coal fragments (perhaps from No. U) . . 
16 Limestone ..... . ....... . . . ... . ... . 
17 Shale with small amount of sand 
18 Dra b shale .... ... .. . . 
19 Gray sandy shale .. . . .. .............. . . .. • . . .. 
20 Gray shale.. . ..... . ......... . 
21 .. do .................................................. . ... . 
22 .. do .. . 
23 .. do .. . 
24 .. do... .. ....... ..... .. ........ . . .......... ... . .. 
2S . . do ... . .................. . 
- 26 Shale with seams of coa.l 
27Gray shale .. 
28 .. do .................. .... . 
29 Gray shale with coal .. 
30 Gray shale .. . 
31 Drab shale ..... . .................. .. 
32 Fine grained sandstone with pyrite 
33 Argillaceous sandstone .. 
34 Gray shale .. 
35 Black shale ............. . 
3G Argillaceous sandstone ... . ..... . ..... . .............. .. .............. .. 
37 Sandstone with pyrites. (Driller called this top of oil rock) ..... . ... . 
38 Calcareous sandstone. (Driller said th is corresponded to the lime-
stone oll rock found one-halt to one mile nort hwest) ... . 
39 Impure sandstone .... ............ . .... . ................... .. ... . .. . 
•O Gray argillaceous sandstone .. 
41 Brown sh ale . ..... . .......... . ......... . 
42 Black shale . ......... . .................................. . 
43 Wbite sand. (Driller called t his lower oil sand) .. . 
44 G ra.y sandstone .... . .. . . . . ........... ..... ... ... . ... . .. . . . . . ........... . 
t 5 Sandstone, rather course: some oil. tOil sand of drillers when oil 
t 6 s~~3~t~~0e ~~~~~~~e2o ·NO:· 45.' (rii-iite·rs · S~L}~ · Oii · SbO~id. ·ha·v·e ·been 
round in 45 and 45) .. . 
47 Gray sandstone ............... ... . .. . 
48 Sandstone. with mica Oa.kes . . . 
49 Sandstone with much wa.te1· .. 
50 Dark sandstone ........... . .................. . 
18 1 25 
5 
6 
5 
6 
5 
16 
6 
6 
5 
12 
11 
6 
5 
17 
5 
6 
3 
6 
10 
11 
10 
5 
11 
5 
5 
6 
11 
J 
5 
6 
5 
9 
~ 
10 
5 
5 
5 
10 
5 
10 
5 
5 
15 
5 
5 
5 
5 51 Gray sandy shale with s m a ll amount or lime 
6210u.rk gray shale limestone . .. .... . .. . ............... .. 
~~ g~~~ ~~:~~-~-~-~~-~:~~~-:::: ·. ·.:: .. t_! 
Q--1~ 
18-43 
43-48 
48- 54 
M-5g 
59---65 
65-70 
7Q-86 
86-92 
92- 1!MI 
106--111 
111- 123 
123-134 
134- UO 
uo-u.; 
145-162 
162-161 
167-172 
172-Ii5 
176--181 
181-191 
191-201 
202- 211 
212-21'2 
217- 228 
222- 233 
233-238 
238--244 
2~4-256 
255-258 
259-261 
26i- 268 
2b'9- 275 1 
272-233 
282-28'1 
287- 291 , 
291-301 
31Q-301 
306-311 
311-311 
316-311 
326-:131 
331 3U ' 
311-:ul 
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No. 2 Diamond Drill H ole. 
1 Yellmv clay.. . ............. . .. . 
2 Sand ................ . .. . . . .. . .. . 
3 Blue clay m ixed with grave~ . . 
4 Sand g ravel. ............... . 
5 Conglomerate limestone . 
6Gray sha le ....... . ..... . 
7Fossilife rous s ha le .. 
8 Black shale .. 
9 Coa l .... . .................... . 
il l~t#~~r;a~·:~ixtur··;· • •: 
14 Limestone ... 
15 Bla.ck shale .. 
16 Coal . . ... . 
17 Clay s hale 
18 Sand sh ale 
19 Gray shale ..... 
~~ 8?:,~ siiaie.: ::: :. 22 Gray shale ... . 
23Coa l ...... .... . . 
24 Soft g ray sh a le 
26 Sandstone . . . . . . .... . . .. •• .•..• . •.. . . . . .. . . 
27 Gray sh ale .... . 
28 Clay shale .. . . . 
29 Sand shale .... . 
30 Black sh ale ... . 
31[Coal. . ... .... . 
32:Clay s hale . 33Limesb a le ... 
~ ~~~~ ~~~~~::: 
~~ gg~f. ~~~~~::: 
38FireCla.y ... 
39 Sand sh a le .. 
fO Gray shale . . 
41 Limestone .... . 
t2 Limesha.le .. . 
t3 Limestone . ............... . 
44 Red and lime shale, m ixed 
H18l~f. ~~;~-~ : :::: ....................... .. 
48 Clay shale .. . 
4.9 Gra y shale .. . 
50 Sand shale .. 
51 Sandstone 
52 Sandst one 
53 Sand sh ale 
54. G r a.y sha le .. 
55 Coal . .... . 
56 Clay shal e 
57 Sa ndstone .. 
58 Sand sh ale ................... . .. 
59 Da-rk shale with brown bands .. . 
60 Da-r k shale wi th brown bands ... 
61 Coal ...... . ............... . . . 
62 Cla.y shale .... .. .................... . 
~~ {)~~:~~~re .. ...... : :::::. :::: : ...... .. 
65 Coal ....... . 
66 Cla y shale . . 
67 Lime s tone 
681D a t·k shale .. 
- 19 G S 
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!THICKNESS DEPTH 
I ~ II ~ j 
12 
4 
13 
3 
1 
14 
2 
3 
1 
16 
3 
3 
16 
1 
1 10 
6 
17 
13 
1 
10 
5 
11 
19 
I 
38 
3 
1 
4 
5 
17 
27 
12 
4 
10 
1 
2 
3 
6 
6 
13 
8 
3 
2 
12 
15 
7 
17 
7 
3 
6 
12 
7 
3 
2 
5 5 
3 10 
9 
10 
1 
· is·· ·· 
59 
62 
63 
77 
79 
82 
83 
100 
103 
106 
122 
123 
124 10 
125 
131 
148 
161 
161 
16:l 
173 
173 .6 
178 6 
190 
217 
221 
259 
262 
263 
268 
273 
290 
317 
329 
329 
331 
34~ 
335 
347 
350 
356 
362 
375 
383 
as:; 
387 
389 
~0 1 
416 
423 
440 
447 6 
450 10 
457 
469 
476 
479 
481 
488 
189 
' 91 
498 
498 10 
501 
506 
507 
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No. 2 Diamond Drill Hole-Concluded. 
691Saodstone .. . 
70 Sa.nll.stone .. . 
71Gra.yshale .. 
72 Dark shale. 
73 Black shale 
74 Coal . ...... . 
75 Sand shale .. 
76 Sandstone. . . . . ..... ..... ...... . . . 
77 Sand sh ale . . . . . . . . . . . . . . .. ...... ... . . 
78 Dark shade . 
79 Limestone ... . 
SO Black shale .. . 
81 Coal ...... . 
82 Clay shale .. 
83Limesbade .......................... . 
84, Sand shale .. 
85 Gray shale .......... ... ... . .. . 
86 Dark shale, brown bands .. . 
87 Blacl{ shale . . . . . . . . . . . . . . . . . .. 
88Conl .. ....... . 
89Gra y s hale .. 
90Coal ...... . 
91Gray shale .......... . . .. ............. . 
92 Sand .. .... . 
11.'H1CKNESSI DEPTH 
I i II ~ I 
.-! 1 I 
2 
1 
2 
£ 
1 
1 
1 
1 
3 
4 
12 
2i 
45 
11 
5 
9 
93 Sandstone ...................... ... ...... ... , . •.. 
16 
18 
2 
11 
1 
13 
1 
2 
12 
1 
94 Sandstone, mi.xed coal seams 
95 Sandstone.... . · · · 
96 Sand sh ale .. 
97 Sandstone ........ . ........ . 
98 Coal mixed with sandstone 
99 Dark shale .... . 
100 Black shale ... 
t01Coal. ..... . 
102Clay shale 
103Gray shale . 
104 Sandstone .. .. . . . .. .. .. . . ... 
105Grny shale .. 
106Coal ..... . 
t07 Clayshale ........... . .... . 
108 Gray shale ... _. 
109 D ttrl< 1 imestone . 
110 Blacl< shale ... 
111 Coal ..... 
112 Fil·e cl:lr ... . 
ll3 Qrn..r shnle .. . 
114 Black shalr. 
115Coal ...... . 
JI6 Cia.y s hnJc 
117 Sandstone .. 
118 Coal ....... . 
1191Jlue shah~ . 
120 L imestone 
121 Sunclstone .. 
1 
13 
5 
. ... ·················· 9 7 
5 
21 
1 
2 
8 
6 
6 
3 
2 
16 
2 
10 
4 
2 
1~ 
PETROLEUM I N ILLINOIS. 
No. 3 Diamond Drill Hole. 
I 
I 
~!surface ........ . 
2 Sand and clay.. . ... ................ . 
: ! ~~;d s;~gd~~g;e· .............. .......... ...... .. . 
6Clayshale ..... 
8 Gray shale .. 
7Limestone ... . . 
8 Black shale .. 
9Coal. ...... . 
tO Clay shale . ............... .. .... . ... . . .. . 
11 Gray and red shale . 
tZ Dark shale ............ . ... . . 
l3Coal.. ..... . 
1t Clay shale. . . . . . . . . ... . ........... ...•• 
16 Sand shale ... . 
l&Gra.:r shale .. . 
11Coal.. ...... . 
18 Gray shale. 
19 Sa nd shale 
ZODark shale 
%1 Limestone . . 
Z2 Gray shale. 
23Limeshale. 
USand shale 
25 Black shale 
26Coal.. ...... . 
21 Gray shale .. . 
28 Sand shale .. 
29 Sandstone ... 
30 Sand shale .. 
31Gray shale .......... . ....... .. .. . 
32· Black shale . . . 
33Coal.. ..... . 
3«Gray shale 
35 Lime shale .... 
38 Dark shale .. 
37 Limestone 
38Gra:r shale 
398!ueshale. 
tO Sand shale 
U Lime shale .... . 
~ g~~t. ~~.~~e .. . 
14 Clay shale 
15 Sandstone ... 
16 Sand shale 
11Gray sha.le .... 
18Coa! ..... . 
19 Clay shale 
iOLimestone 
iliJark shale .. 
i2 Lime shale.. . ..... . ........... . 
•31 ... imestone .......... ......... . . ..... • 
•4 Sand shale ........... . 
~ Dark shale blue ba.nds ..... 
t6 Coal and clay shale mixed. 
,j Clay shale limestone bands 
lSCoal...... ... . ................. . . . . . 
9Clayshale .................... .. 
0 Sand shale ...... .... . . . 
1 Dark shale brown bands 
2Coal..... ... . ...............•.. 
3Ciay shale ...................... .. 
t Dark shale .. 
; Limestone. 
'l Dark shale 
I Coal ...... . 
~Clay shale ... . 
J Sand shale., 
2 
10 
6 
14 
1~ 
3 
3 
1 
14 
15 
18 
4 
16 
9 
II 
15 
17 
1 
2 
8 
38 
3 
1 
4 
1 
10 
25 
27 
3 
3 
1 
11 
8 
9 
6 
6 
5 
2 
17 
37 
12 
3 
3 
5 
2 
1 
3 
7 
~ 
9 
2 
10 
10 
6 2 
21 
10 
2 
5 
! 
3 
6 
13 
2 
12 
18 
32 
45 
.49 
52 
55 
56 
70 
85 
103 
103 
108 
124 
133 
J3j 
145 
160 
177 
178 
180 
188 
226 
229 
230 
234 
235 
245 
270 
297 
300 
300 
30< 
305 
316 
324 
333 
339 
345 
350 
352 
352 
353 
i$70 
407 
419 
422 
426 
431 
433 
434 
431 
444 
453 
457 
466 
466 10 
473 
49< 
504 
506 
5 12 
513 
517 
511 
521 
527 
450 
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No.3 Diamond Drill Hole-Concluded. 
~~ §~~~s~~~re :: · · 
72 Gra:r shale . .. ..... .. . . . . 
73 Da.rli shale brown bands. 
74 Limestone ... ... ..... ......... . 
75 Da.rk shale .. 
76 Co:;I ... . . .. . . 
77 G ray shale .. 
78 Sand shale . . 
79 Sandstone .... . 
80 Sand shale .. 
81 Sandstone . 
82 Sandstone coal seams .. 
83 Sands tone ........... . 
St Sandstone coal seams 
85 Gray shale . . ... . 
86 Black shale. . . . . . . . . . . . ..... . .. . . . 
87Coal . . . . ..... .. ..... . . . ..... ... . 
88 Clay shale ... 
89 Sandstone . 
90 Gray shale . . . . . . . . . . . . . .. ... . 
91 Sand shale .. . . 
-92 Gray shale .. . 
93 Sandstone. 
94 Gra y shale 
95 Coal. . . .. . . ..... . 
96 Clay shale .. . 
10 550 
8 558 
58 616 
8 624 
5 629 
2 631 
2 633 
2 635 
17 652 
£ 656 
3 659 
28 687 
9 696 
3 699 
2 701 
4 705 
9 714 
7U 
716 
719 
724 
732 
737 
1
739 
~ i~ 
757 
No. 4- The Delafield Coal Company's Borings. 
The Delafield Coal Company's prospect hole is located on the wesl 
half of the northeast quarter of section 34, T. 4 N., R. 5 W., Hamilto1 
county. The rocks penetrated in this hole are of Carboniferous ag• 
and all are included in the Pennsylvanian or coal measure series. Th1 
driller's log is as below: 
Drille rs· L og. 
ltectnl and Ph istort-tlt. 
1 Su rface rnu.t• rial. . . 
2 Soft hluesb a.le .. . 
:J Sundst.oo ..... 
4 Bhu·~h o.le .. 
Coal JINI8Urts-Pcnnsylranian. 
5<'oa.l . . 
~~~~;~~~l~h~: :~:·: .' :.: :'::· :·: :: 
9jBltH· shu le 
IO So.othit,ooe. 
IJ Santl"itOnt· ... .... . 
12 Blue !-land Mh:\lH . ... .... . 
J:J IU ut• srt.nd ~llul(•, ,, .... . 
Ill Bhlf'l'lhu ll • 
16 ill li t' H li ll l t~. , .... , 
16Coul ... 
17B ilu·"ll n.lo 
1M J. l ulP'ItOnl• 
lTBlCKNESSI Df:PTa ' 
I ~ j I ~ 
13 18 
6 20 
6 80 
6 ~~ 
tO <0 
8 .a 
w 6.1 
16 .. 
51 t: . .'tl 
tO 
23 16:1 
16 
:to 20< 
:J<J 
2i0 ~t :m 
I :!i~ 
10 :!!<! 
PETROLEU~I I N ILLIN OIS. 
No. 4·-Concluded. 
Drillers' Log. 
I 
19 Bluesba.le ..... 
20 Dark shale .. 
21 Blue shale 
22 Lime rock ..... 
23 Black shale .. 
24 Blue shale .. ... .. . . . ... . •.... 
25Blue shale. 
26 Sandstone 
27 Sandstone 
28 Sandstone 
29 Limestone 
30 Limestone ..... . 311Black slate.. . . . . . ... . . ... .. .. ..... .. . 
32Black slate ..... 
33 Blue sand shale~ .. ................ . . 
34 Coal ............... . .... .. . ..... . . . . 
~ ~i~~ ~~i1e·.·.·. : ::· .. :: ::·.: ::. · · · · ·· · · · ·· · · · ·· · ·· · · · ·· · · 
37 Sand shale with bard band 
38 Sand shale with hard band 
39 Sand shale .. 
40 Sand shale ... 
n Sand shale . 
42 Sand shale .. .. 
43 Blue shale . . 
H Blue shale .. . . .. .. . 
45 Light sand shale . . 
46 Coal ...... . ... . ... . 
t7 Light sand shale . 
t8 Sand shale ....... . 
49 Light shale .. . 
50 Bluesha.Je .. 
61 Limestone. 
52 Light shale . 
53 Sandstone.. . .... .. . . . . .... . . . 
M Sandstone. . . . . . . . . . . . . . . . • . 
55 Blacl<.sha.le. 
56 Coal .......... ... . 
57 Light shale , soft 
58 Limestone. 
59 Sandstone . . 
60 Sandstone ......... . .. . . . •.. .. . .. 
81 Sandstone . 
62 Sandstone ..... ......... .. . ....... . 
63 Sand shale. 
M Blue shale 
65 Blue shale 
66 Black slate 
67Coal. ..... 
68 Sandstone 
69Limestone ..... 
'10 Soft limestone. 
71 Black slate . 
72Coal ..... . . 
73 Fireclay ............ .... .. . . 
7ti Light shale .. 
76Limestone . . . 
76 Bla.cltslate . . . 
77 Light slate .. ... ... ... .. . .. . 
78Lightslate 
79 Blue sl::tte . . 
~~ ... ... .. .. · ·· · · ··· ·· ···· ····· · · • · · 
81 Sand shale .. .. . . .. . . ....... .... .. .. .. 
82 Sand shale .. 
83 Limestone 
84Limestone 
85 Blue shale . ........ .. .. .. . . . 
86 Sanrl shale ...... . ... . . .. . 
87 Sand sh a le .... . .. .. . . ... ... . . 
88 Sand shale ... .. . 
89 Soft black shale . ...... .... . . .. . . .. . 
90Dark blue s!Htle. 
91 Blue limestone .. .. . .. ....... .. .. . 
92 Coal-limestone ... . ..... .. .. .... . 
93 Fireclay . . 
2 93 
jTa rcKNEssj DEPTH 
I 
.; 
<h 
I 
<h 
.; 
"' ~ 
"' 
~ 
17 
5 
. 306 .... 1 5 
1 307 5 
3 :ill 
19 aso · 30 
8 
35 
" '426 ' ' 6 23 
5 
" i38 ' 6 
3 
.. .... . 3 
10 <154 
!l54 
3 457 
1 458 
20 
"'49i · ·a 13 
12 
10 
20 
" 56o "3 27 
12 
'592 . .. 20 3 
11 603 3 
1 609 7 
7 
"'Bili ''7 20 
8 
'"646 · : a 6 
2 648 3 
' 
652 3 
10 
'669 . 3 7 
2 671 9 
672 3 
10 682 3 
1 683 3 
3 686 3 
12 
15 
' '743 ' '"3 30 
6 749 3 
10 
' ' '788 "3 29 
2 190 3 
790 3 
4 794 9 
1 
"'i99 ""5 3 
1 800 5 
1 801 5 
2 803 5 
7 11 811 4 
8 819 4 
2 
10 
8 
'"8i4 .... , 5 
2 8<6 
' 5 868 
... , 
17 
3 
'''874 .. ,., 3 
2 876 4 
12 888 10 
2 907 4 
16 
' 909 ... io 
913 10 
919 1 
919 10 
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No. s-R obinson Well Record. 
Strata. 
1 Soil. ............ . 
2 Clay and sand .. 
3 Sa ndstone..... . . . . . . . . .. . ..... ... . . .. . ... . .. . . .. . . . . . . 
4 Shale (soapstone) ... . 
5 Coal and black shale .. . 
6 Underclay (gray shale) 
7 Limestone ..... ... . . . ....... . . ... . 
8Shale . . . . . ........ . . 
9 Water , sa.od .... . 
10 Gray shale ....... . . 
11 Dark S h ale (slate). 
12 Light shale .. . ..... . 
13 R eddish shale ... . 
H L ight shale .. . ....... . . ..... ... . 
15Dark sbale ........ . ........... . .... . 
16 Light sand rock 
17 \Vbite shale {clay } .. 
18 Dark shale .. . 
19 Li~bt sbale ...... ... ...... . 
20 Sandstone (r ock sand) .. 
21 Brown shale .. . 
22 Black shale .. . 
23 Light shale . . . 
2.fi Brown shale .. 
25 Dark slate ..... .... ... . . . . . . 
26Durklime ... . 
27 L ight sba.Ie ..... . 
28 Hard l ime rock ........... . 
29 Da rk brown shale ... .. . 
~0 Lirbt shale ....... . 
31 Da rk sh ale .... . 
32Coa.l. . ...... .. . . .. ... .. . 
33 Fire clay (light shale) 
34 Lime rock .. 
35Shale ...... .. .. .. 
36 Sandstone .. 
87Coa l. ........... . 
38 Fire clay (rock) 
39 Slate .. . 
<0 Shale .... .... . 
oJ1 Sandstone ... . 
' 2 Shale ... .. . 
1.3 Bard rock . 
U Coal. . ... 
45 Fire clay ... . 
46 Sand stone .. . 
47 Shale .. .. .. 
£8 S andstone ..... .. .. . 
1.9 Brown shale ... . 
50 Gray shale .. . 
51 Bl ack shnle 
52 Wate r sn ncl (sa.lt wrtt.er) .. 
53 Du.rk sllule .. 
61 Shale ... ... .. .. ...... .. .. .. 
55 Sandy sllnJe (first l(II S) .. 
56 Shale .. ...... . ............. . 
67Sa.odroci( , Whi tCLObi'OWD .... .. ........ . 
HJ ~~~?:.~~~~~~ : \~. ~~il: :, ~: i~~.~ ~~~i~ ·-~i -~-~~; ::: :: 
61 Sandstone a01.l sundy s tul.le. . .. . . .. .... . • .. 
62 IJrown sund .............. ...... ..... .. 
6:J StLOd:it.Ont· (second ~ns) .. . 
61 Huntl~tont• .. 
G5 Sbulf•.. . . • . . • ... . 
~~ :j:~~~~~~- a~~~1rd1•1 ~:~~1t ·~ ·r~\', Cr")"Stutilnt• 
[BULL. No. 8 
I 
CL'arcKNEss. l~ _ 
Feet. Feet. 
"'""ii 
Zl 
II 
• ,., 
• liD 
IJII 
IJII 
115 
l iD 
31111 
1111 
211 
!II 
216 
3111 
m 
au 
216 
~ 
316 
Ill 
1GB 
Ill 
11'1 
117 
•• 511 
611 
541 
611 
61'1 
611 
5'1'1 
• 1111 
81111 
61'1 
• 611 
Ill 
• • ill ,. 
,. 
1111 
.. 
1<'111 
liOi 
* lilt 
1,0110 
1,1111 
1.016 
1.UT 1.1. 
1, 111 
I. lTC 
1.111 
1 
1.111 t.• 1.. 
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No. 6. Lawrence County Record. 
No / 
I 
STR.&.TA. 
1 
.. ~~'2,K- I DEl'TH. 
F eet. Feet. 
1 Conductor . . . . . . ... I 12 
~ ~li~~ ~~·d· ~~~~ ........... I ~~ 
4 Slate and lime <13 
5ffi-.. 00 
6 Sand.... 16 
7 Slate.. 15 
8-. M 
9 Slate 131 
10Lime.. ......... . . .... . .. 10 
11 Slate. .... ... .... ...... .... . 200 
nu=······ ··· 5 13 Slate and shell . . 110 
14. Sand and water . . . . . . . . . . . . . . . , 35 
u~w... . .............. • 
16 Upper Bridgeport sand 25 
17 Slate and shell.. 150 
as-. w 
19 Slate...... ..... .. ... .. . .... . . .... .. . . . 25 
20 Sand and water. 25 
2~ Slatl: . . . . .... .... .... ..... ..... .. .... .. .... .... .... .. ...... 85 
22 Slate and sand showing of oil and gas Buchanan sand . 5 
•s~ct w 
u .. do... 60 
25Lime.. 20 
26 Slate..... . ............ 10 
27 Blue and black slate 25 
28 Blue and black sand.. 10 
29 Red rock. . . . . . . 8 
30 Very hard ltme. 12 
12 
36 
97 
uo 
230 
215 
260 
314 
445 
455 
655 
660 
770 
805 
900 
925 
it ~1 ~~f~f~~:n;;; i~ 1 37 Bottom of o~rl~sa~n~d~. --------------'--5~0--'-1 __ _ 
1,075 
1,085 
1,120 
16145 
1,235 
1,3<0 
1,410 
1,t70 
1.400 
1, 500 
1,525 
1,535 
1,513 
1,555 
1,560 
1,580 
1.620 
1,640 
1,680 
1, 680 
1, 730 
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No. 7 T¥abas!t County Record. 
~01 Strata. 
1 Soil ...................... . 
2 Sand!!:.tone . . . . . ............•.. . 
lJ Smle ...... ...... . 
• Friendsville coal . 
5 Shale 
6 Limestone 
7 Shale ..... 
8Limestone ........ ........ . 
19 Shale .. .. 
tO Sandstone .......... .. ... .. . . 
11 Shale .... 
12 Sandstone 
13 Sha.l e 
14 Limestone 
15 Red shale 
16 Limestone 
17Shale ... . ....... . .......... • .... 
18 Sandstone 
19Shale ..... . 
20 Limestone . 
21 Shale .... 
22 Sandstone 
23Coal. .. . 
24 Shale 
25 Sandstone . 
26Sbale ..... . . .................. .. 
27 Sandstone ............ . . .. ...... . 
28Sbale .... 
29 Sandstone 
30 Coal (gas) .. .............. .. 
~~ ~~;~~tone·: · · · · · · · · · · · · · · · · · · · · · · · 
33 Shale ..... 
34 Limestone 
:Js Shnle ................. .. .. .. . 
36 Coal. ...... .. 
37 Limestone . . 
38 Shale .. . . ... .. ... . ....... . ... . ........ . 
39 Sandstone 
tO Shale .. ... . 
U Limestone. 
42 Shale .................................... .. 
'3Limestone 
U Sbale ....... . 
45 Sandstone .. . 
t6 Shale .... 
47 Sandstone 
[BULL. No. 8 
I 
THICKNESS.,~ 
Feet. Feet. 
7 
10 
7 
3 
~ 
15 
3 
70 
75 
105 
20 
49 
12 
12 
16 
160 
12 
18 
3 
27 
120 
1 
u 
38 
6 
61 
5 
52 
'o 
47 
38 
29 
12 
106 
"' 6 238 
37 
10 
10i 
1 
19 
83 
17 
5 
1~ 
24 
27 
62 
72 
87 
90 
160 
235 
340 
360 
400 
412 
424 
HO 
600 
612 
630 
63;j 
660 
780 
781 
822 
860 
866 
927 
932 
9!'4 
98-t'o 
1.031 
1.069 
1,098 
L.llO I 
1.216 
1.2161, 
1.222 
1.460 
1. 4.97 
1.--
1.595 
1,702 
1.1oa 
l.i2'l 
1.805 
1.822 
1. 27 
A little study of these records will show that there is a marked 
change in the character of the strata from point to point, and if their 
exact elevation were known, considerable irregularities in the altitude 
of equivalent beds would· appear. The following tentative correlation• 
may be suggested. No. 38 of the Gillespie record is probably to be 
correlated with Nos. 4I to 44 of record No. 2 and Nos. 35 to 37 of 
record No. 3· No. 8r of record No. 2, No. 67 of record No. 3 and 
No. 92 of record No. 4 seem to represent the same coal bed. This i, 
probably also the coal at 64r feet (No. 44) in record No. 5, No . 20 
to 28 corresponding to Nos. 41 to 44 of record No. 2. In record No. 11 
the Upper Bridgeport sand, No. r6, is correlated with the Robinson 
sancl N . 55 of record No. 5, while the beds f rom o. 29 down repr~­
~ent the hester group, presumably to be correlat d with 1o. 34 and 
low(·r horizons of record No. 7· While th rc is some d ubt as tu 
I 
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these correlations they afford on the whole a consistent and satisfac-
tory view of the data at hand. The presence of a thick body of strata, 
consisting mainly of sand between characteristic coal measures above 
and the alternating limestones, sandstones and shales of the Chester 
below, is well brought out. These beds correspond to the Pottsville 
group and contain the horizons so far found to be most productive. 
Coal Measure Sands-The character of the lower coal measure 
beds is discussed elsewhere in this volume by F. W. DeWolf, and is 
illustrated graphically in figure 29, reproduced by the courtesy of the 
U. S. Geological Survey. It will be noted by examining this figure 
and the drill records already quoted that sandstones and sandy shales 
occur at a number of different horizons throughout the section, and it 
seems impossible, with present data, to make definite correlations. The 
more persistent members of the section are certain coal beds, particu-
larly the group including No. 5 and No. 7 of local nomenclature. It 
is probable that a careful use of these horizons will ultimately permit 
the working out of the st;ructure of the rocks in the oil region as is 
already being done in the coal area to the south and west. 
Pottsville Sands-The rocks in Illinois which are the approximate 
equivalents of the Pottsville of the east have been but little studied. In 
the older reports they were usually referred to as the millstone grit, 
conglomerate measures , and occasionally as the Ferruginous sand-
stone.* 
In Indiana they have been called the Mansfield sandstones. t Mr. 
David White has recently made a reconnoisance over much of the area 
within which they outcrop, and has the following to say regarding the 
correlation of the beds.§ 
"The Morris, or 'No. 2,' coal of Illinois lies probably at or near the 
horizon of the Lower Kittanning coal of Peqnsylvania. Such brief 
examinations as I was able to make in the regions in which 'coal No. I' 
is supposed to be exploited are interesting or important chiefly for the 
discrepancies discovered in the prevailing correlation and nomenclature 
of the coals. The evidence obtained at seyeral points in Rock Island 
county goes to show that the refractory fire clay mined along the 
Mississippi river in this region belongs in the Upper Pottsville, and 
not far from the level of the Sharon coal. It is the horizon of most 
abundant M egalopteris. The adjacent Muscatine sandstone which 
falls at an approximate paleobotanical level, in ~e Upper Pottsville, 
is the source of the Lesleya grandis, described as having been derived 
from the Chester. The plants, which I had time to collect only in 
insufficient quantity, from the roof of 'coal No. I' in this county are 
clearly of Pottsville age, and lie, perhaps, within the limits of the Con-
noquenessing sandstones (Upper Pottsville) of the Appalachian 
trough. Additional material is needed that a considerable interval 
elapsed between the deposition of this coal and that of 'No. 2' in 
Grundy county. 
"The attempt to secure palebotanical material from the coal re-
,garded as 'No. I ,' in Scott county, was largely unsuccessful, possibly 
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on account of lack of time; but the shales over the supposed represen-
tative of this bed in the deep mine at Litchfield furnishes a flora per-
haps not older than that of the Mercer group, or uppermost Potts-
ville. This is the most surprising in view of the fact that in the south-
eastern portion of the coal field, at Battery Rock, H ardin county, the 
coal known as 'No. I' in the State reports lies about one hundred feet 
below a coal shown by its flora to be, probably, of Lower Pottsville age. 
In short, it appears that in southeastern Illinois there were deposited 
representatives of the Lookout formation, of Lower Pottsvill<'! age, 
and a portion, at least, of the Middle Pottsville, prior to the deposition 
of the earliest Upper Carboniferous sediments in the northwestern por-
tion of the State. It is probable that these, the oldest of the Illinois 
coal measures, were laid down when the basin was greatly restricted, 
and -included only a small part of the present coal field. The deposi-
tion of the 'No. I coal' of the northern part of the State was possibly 
only after a considerable subsidence of the deeper portions of the basin. 
No less than four coals were laid down in Hardin county before the 
formation of the deep coal at Litchfield, and three, at least, of these 
coals antedated the so-called ' No. I ' seam of Rock Island county. T ime 
was not available for the collection of the fossils necessary to the de-
finite correlation of the older coal horizons in the southern region 
though they will be tentatively brought within certain limits when the 
collections now in hand have been studied." 
In the northern and western part of the State these beds are quite 
thin, and over the central part they are believed to be absent. To 
the south they thicken rapidly, becoming soo feet or more thick. 
In general, the formation may be regarded as a wedge thinning to a 
northern outcropping edge, now buried under the coal measures. 
North of Charleston and Litchfield the thickness of this formation is 
evidently inconsiderable, and this is of importance in view of the fact 
that it is in it that the Buchanan and possibly the Robinson-Bridge-
port sands occur, as well probably as the sands which at Litchfield 
and vicinity have yielded gas and oil. 
Chester Sands-As has already been indicated, the Chester group 
has proven oil bearing in Southern Indiana, and in both southwes tern 
and southeastern Illinois. The Everson drill record (No. 6) already 
quoted illustrates its character, so far as penetrated in the oil district. 
In Indiana, oil is produced at Princeton in Gibson* county, from the 
Huron sandstone, which belongs in this group. The oil is found in 
a bluish gray, sharp-grained sandstone, at an average depth of 890 
feet and about 40 feet below the top of the sand. t The formation is 
composed of three beds of limestone with two intervening beds of 
sandstone, their combined thickness reading a total of ISO feet.§ It 
seems to thicken to the west, as is shown by the Lawrence county 
and Wabash county drill records already quoted. Detailed correla-
tions are at present impossible, and there is no very positive basis for 
the recognition of the formation in drill records except the pr<!sence 
of alternating limestones, and sandstones below the heavy sandstones 
• Blatchley, Raymond, Dept. Geol. Nat. Res. (Indiana) Slst Ann. Rept., pp. 559~593. 
t Blatchley, W. S., Dept. Geol. Nat . Res. (Indiana) 30th Ann. Rept., p. 1183. 
§Blatchley, W. S., Dept. Geol. Nat. Res. (Ind iana) 28th Ann. Rept., p. 202. 
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of Pottsville age, and above the heavy Cypress sandstone which in 
turn rests on heavy limestones usually more or less cherty. Red shales 
se<'!m also to be frequently found in the Chester in the wells, as they 
do in outcrops in the southern part of the State. In the western part 
of Illinois the Chester is well exposed and has been carefully studied 
by Weller. His description may be quoted as follows: 
"From most of the literature on the subject one gains the impression 
that the Chester is dominantly a limestone formation, but in working 
over the area occupied by the beds in the field , one is impressed with 
the fact that it is in a large part sandstone. Nowhere in that part · of 
Illinois occupied by these beds, is the limestone element in the forma-
tion the most conspicuous feature, except along the Mississippi river 
bluffs above Chester, from that city to the point where the Cypress 
sandstone outcrop begins. It is probable that where the limestone has 
its greatest development, not more than one-third of the total thickness 
is calcareous, and over a large part of the area the thickness of the 
limestones probably does not exceed one-fifth of the entire thickness. 
"The best region in which to study the succession of beds in the 
Chester, is in the Mississippi river bluffs above and below the city of 
Chester. This section shows an alternation of chiefly calcareous and 
arenaceous formations, there being three conspicuous limestones and 
three sandstones. The , limestones are frequently interbedded with 
carcareous shales, and the sandstones frequently become arenaceous 
shales or at times clay shales. 
"The lowest member of the "group," above the Cypress sandstone. 
is a limestone and shale formation attaining a maximum thickness of 
approximately 250 feet at and above Chester. In its lower portion it I 
includes considerable beds of calcareous and clay shales, a bed of varie-
gated red and blue shale being commonly present near the base. In 
the upper part of this member is a great limestone ledge about roo 
feet in thickness, with occasional thin shaly partings, which furnishes 
the quarry rock at the Southern Illinois Penitentiary, at Menard. 
The g reat mass of the fauna of the "Chester group" in Illinois has 
been described from this lower, calcareous member of the formation 
as a whole. 
"The second member of the 'group' is a sandstone or shale, the 
shale being most conspieuous in the more northern part of the area, 
while to the south it is almost wholly a sandstone simi lar to the Cypress 
in character, but usually thinner bedded and not infrequently more or 
less of an arenaceous shale. This division attains a thickness of about 
8o feet. The third is again a limestone which is apparently more 
impure than most of the beds of the lower division. It is much Jess 
fossiliferous than the lower division and the fossils are such as to give 
it definite faunal characters which can be recognized over wide areas. 
Its thickn ess ncar hester is abou t 6o feet. The fourth member is 
ag-ain a sand stone sim ilar to the carl i r sandstone beds. and ~ttai n s a 
thickncc;s o f 6:; feet. The fifth member is a limestc>ne simi lar to lime-
stone No. 2, in litho! gic character , and i usually aim st or quilt> 
unfoss ili fe rons. Its thi ckness is about 35 feet. Foi l wi ng the th ird 
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limestone is another great sandstone member 100 feet or more in 
thickness, which is finely exposed back of the village ·of Rockwood in 
Randolph county. · 
"It seems to be altogether probable that these three limestone beds 
of the Chester 'group' can be differentiated and mapped throughout 
the faulted area in the southern part of the State, and by means of 
them the structure worked out in much detail. In the final work upon 
these beds it will probably be found to be expedient to distinguish each 
of these six members of the Chester by distinct formation names, just 
as the Cypress sandstone is now distinguished." 
It is probable that the sandstone seen at Rockwood and here put 
in the Chester is really of Pottsville age. Excluding it and summariz-
ing the description the general section would be as follows: 
General Section of the Chester . 
6 Limestone .. 
5 Sandstone . . . 
4 Limestone . . 
3 Sandstone and shale . . . . . . . . ... . .... . 
2 Limestone. 
1 Shale and sbalystone with red shales in lower part. 
!Thiclmess . 
35 
65 
60 
80 
100 
150 
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At Sparta, where for many years this formation yielded gas and 
where more recently oil has also been found, a number of well records 
have been published by J. M. Nickles.* He constructed the following 
general section, based upon well records and the reports of the \Vorthen 
Survey. 
Nickles Genera( S ection at Sparta. 
No 
1 Soil and drift., about ........................ . 
2 Sandstone. at top more or less decomposed. 
: &~et~~~~>:: ....... . 
5 Fire clay and shale ............ .... . 
6 Limestone. with shale partings .. 
7 Shale ....... . 
8 Coal(No. 6) .......... . 
9 Fire clay and shale .. 
10 Limestone. 
I THICKNESS 
I Feet.. 
40 
30 
10 
2 
15 
22 
Q-J 
6 
6 
11 Shale . ........ . 
12 Coal (No.5) .. ··················· ·· I 
~ 
4 
13 Shale .......................... . 
H Limestone, with shale partines .. 
15 Shale .......... . 
16 Coal (No. 3c) .. 
17 Shale . ........ . 
18 Coal (No. 2",) ............. .. .............. . 
19 Sandstone and shale (conglomerate) ... . 
20 Limest.one (No. 1 of Chester group) 
21 Shale .. . .. .... ..... ....... ..... ............ ... ... . 
22 Sandstone.. . . . . . . ...... . ... . 
23 Shale .................................................. . . 
24 Limestone (No. 2 of Chester group) ............ ........ . 
25 hale .... 
26 Sandstone .. 
27 Shale ............................... . 
28 Limestone <No.3 of Chester group) 
29 Soft shale ( Lrropora shale) ...... . 
30 Limestone 1No. 4 o! Chester g roup) .................. . 
31 Sandstone ............... . 
32 Shale and limestone .. . 
33 Shale . ................ ....................... . .. . 
34 Sandstone (gas) .. 
35 Shnle . ....... . 
36 Lime~tone... . ....... . ....... . 
37 Shale .......................................... . 
38 . ·andstone and sandy shale (Aux Ya.ses sandstone) 
'fotalthkl<ness 
::1 16 u 
2-4 
35 
3 
180 
20 
l5 
10 
17 
15 
20 
10 
18 
30 
65 
ao 
30 
30 
l5 
~ 
ll 
40 
120 
1---
• 996 
"'Nos. 2·19 a re coal measures, No. 19 being the basal sandstone (Conglom 
c r·atel. Nos. 20·38 represents the entire thickness of t be Chester Gronp. 
wl1ic•h, in this section, is made 636 feet. Prof. Worthen's section, referred to 
before. gives 613 feet. 
• H1·pt. Ill. Boartl World's lt"n lr om mission, pp. 108-l!H.l. 1 03. 
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The Aux Vases sandstone noted here corresponds to the Cypress of 
later usage. His coal and limestone members refer to the correspond-
ing coals and limestones of the Worthen general section of this region. 
A short distance north of here the coal measures rest directly on the 
St. Louis limestone, all of the Chester and most if not all of the Potts-
ville being absent. In the territory east and north of St. Louis rem-
nants of Chester seem to be present under the coal measures, but the 
formation is thin and discontinuous so that the productive portion of 
the Chester as well as the Pottsville is to be thought of as a wedge-
shaped mass with its thin edge to the north. The exact location of 
this edge can not be certainly given. 
Pre-Chester Sands-Below the Chester, as the term is here used, 
there are no beds in the Carboniferous which are known to carry oil 
or gas in commercial quantities, though the rocks have been very little 
prospected. From its close association with the Chester proper, its 
wide extent and porous character the Cypress sandstone is looked upon 
as holding out some promise. Below that, in the Carboniferous, there 
are no known beds that are either encouraging· or discouraging if a 
possible exception be made of the petroleum found in the geode bed 
of the Keokuk. This is not believed, however, to be especially 
significant. 
PRE-CARBON IFEROUS OIL BEARING ROCKS. 
In the southern portion of the State pre-Carboniferous rocks are 
generally so deeply buried that they are believed to be, for the present 
beyond the practicable limit for prospecting. In addition the areas in 
which they outcrop are broken by faulting and it is thought that if 
they contained any considerable amount of gas or oil originally much 
of it would have escaped . The faulting also interferes, in advance of 
detailed stratigraphic work, with making the structural studies which 
should guide prospecting in these rocks. It may be noted in passing 
that the Trenton rock of southern Illinois is not dolomite as in the 
Indiana oil fields , and the Clinton, while somewhat like that of Ohio, 
is, so far as known, of only limited extent. 
If, therefore, it be desired to prospect the lower formations it is sug-
gested that for the present attention be directed to the northern and 
western parts of the State. In these regions the Devonian is generally 
thin or absent, but both the Niagara and the Galena-Trenton are 
present in considerable thickness. Lithologically, both formations are 
here favorable to oil accumulation, being porous dolomites. Over 
much of the area they are under satisfactory cover; the shales of the 
coal measures or of the Kinderhook in one case and of the Cincinnatian 
in the other. Furthermore, both the N iagara and the Galena-Trenton 
freequently show oil seepage along their outcrop, and enough is 
known to indicate that structural conditions are, in places, favorabl e. 
Indeed one small anticline in Pike county has already been fou nd to 
yield gas from the Niagara in commercial quantiti es.* It should be 
•sa. \·age, T : E .. Pike County Gas Field, Il l. St.ate Geol. Sun' .. Bull. 2, PV. 77-78. 
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remembered, however, that over much of the area both formations 
have been pierced by wells driven to the underlying St. Peters sand-
stone for the artesian water which the latter contains, without dis-
covering any noticeable amount of gas or oil. While it is entirely 
true that- in drilling for water, beds containing commercial quantities 
of oil may be passed through and overlooked, it is probable that any 
large quantity of oil, and certainly any high pressure of gas would 
have been noticed. The relation of both the Niag.ara and the Galena-
Trenton to underground water have not been thoroughly worked out. 
CoRRELATION oF ILLINOIS OIL AND GAs B EARING RocKs. 
\\' hile it would be premature at this time to make definite correla-
tions of the oil and gas sands of Illinois with those of other states, it 
will doubtless be helpful to some to indicate in a general way their 
approximate equivalents. 
]. A. Bownocker gives the following table of oil and gas rocks in 
Ohio :* 
The Principal Divisions of the Geological Scale in Ohio, and the Oil 
and Gas B ea1·ing Members. 
Carboniferous 
Devonian .. 
Silurian. 
Ordovician . 
r r Goose Run sand .. . .. . ] Wl:;~6~,~a~~~- S~Dd · · 
.. . . ..: Macksburg 500-foot sand I Coal measures 
! lSecood Cow Run sand . . . Pottsville conglomern.te : ·.· · . . :. · .. : ·-: ~ad·~:ii~~Iid: · 
I f Man•ille limestone . . Lower Carbonifet l ] ous. .. . . . Logan gt.·oup 
L Bereil g1·1t 
. . .......... . Mountain lime 
· · · · · · · · ·1 ft~:;J~~~~~~n-d .. 1 
...... ........... ... 
...... ..... . . .. ... .. . ... . Ohio shales 
1 Lower Helderberg Stl. n d 
· ·I Clinton sand . .. ... .. . . . 
. . Trenton limes tOOt' 
H e also g ives the following more detai led section, showing the Car-
boniferous oil and gas sands :t 
o~:~~n.r~ ·f·o·~~~~~~o. or upper barren coal measures. ~00 :· No oil or gas rotks ... 
Monoognbela fo rm;1tion, or uppe r J)roductl"e coal mea:--J ?o~~~~~{(~~t~~-~~1 : ) .' •. • .••. 
ures, 200 fee t .. · · · · .. · · .... · · · · · · .. · · I Pitlsburg or No. 8 coal. .. 
[
90 feet (im c rvnl.) .. 
Oooemo.ugh forma.tioo. or lowct· btlrren coal mensures, ~Lf~'!it.11(i~~~~~- ~~i) ·. : : .. . 
500 feeL.... . .......... ·t l•'.i r~t Cow Run sand .. . 
Cum brid ge lilll t.>Stone .. 
l\hbooio~ :-~nnd~tnne ... 
f U ppN l•' t·eeJlOrt or No. 7 OOill • 
A lleKbOPy formation or lowe r 11rodut Ll\ 1:' ('Ou lrnl•nsures l)unh:urd or l.IOO-snod . 
250 
'' L · l ~~~.rgg~)an~L~~~~~wlle 
t'ODillOilll' I'IHC C:OUl m r•a'iiii'('S, 0!50 reeL . 
• nr•ol. :-ourv t thlo, 4l.lt Srr· .. Hul l l. 11. 17. 
t r.oc•. Cit "·ao 
( .~~i~~~~~;~~r~~~~[~~ -.nod 
1 ~0..=-r-~~1li1 L~~r~~~~,1,~ ~mn~i ·· · Ma"~ntt\lll 
l'tH DI I'itOno . • ... . 
Sllt~ron M Nu. I C'Ol\.1 . . 
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The correlation of the lower coal measures of Illinois wi th those of 
Pennsylvania has been tentatively made by David \Vhite as below 
"Good fossil plants, especially fossil ferns which a re of grea test correlative 
value, are in general so rare in the sha les immediately over lying the hi gher 
coa ls now mined a t the locali ties visited in the State that but li t tle materia) 
was gathered from this part of the coal measures in the course of my work, 
and these from but two or three points. F ro m the field examination of these 
scan ty collections I a m disposed ten tati vely to regar d 'coal No. 6' as probably 
belonging to the F reeport group of the Pennsylvania seri es. Hence the sec· 
tion including the Morris 'No. 2' coa l a nd the 'No. 6' coa l a ppears to fail 
within the Alleghany Series, or 'Lower Productive Measure' of Pennsylvania." 
On this bas is and assuming the Robinson-B ridgeport sand to be 
below the No. 2 coal, or its equivalent, a point open to some ques tion, 
it will be seen that the Casey or vVestfield sand is a correlative of the 
Fi rst Cow R un sand and the Bridgeport-Robinson sand the approx i-
' ·mate correlative of the Macksburg. T he Buchano n is the possible 
equi valent of the Second Cow Run. The Spa rta-Kirk wood sands may 
correspond to the sands of the Logan g roup. I t should be urged 
again, howeve r, that these correlations are of the most meagre value 
and should not be accepted as of more than most general sig nificance. 
It may be furth er noted that the p roductive sands o f southeastern 
Illinois are all di stinctly younger than the oil bearing rocks of Indiana, 
and a re not to be cor rel-ated wi th them except as the K irkwood sand 
corresponds to that at P rinceton, Indiana. 
To the west a general correspondence between the oil sands of the 
Illinois and the M id-Continental fi eld may be made out in that both 
occur in the P ennsylvania rocks, and the most prod uctive horizons 
·are near the base. 
T he correlation of the p re-Carboniferous rocks which show oil 
seepage are sufficiently indicated by their names N iagaran and 
T renton. 
KNOWN O rL PooLs oF SouTHERN Ir.u Nors. 
The oil pools of Clark and Cumberland counties were discussed in 
some detail by vV. S. Blatchley in 1906* At that t ime but a few wells 
had been brought in Crawford county and none in Law rence. Such 
data as were then available were given by him, and the reader should 
refer to tlnt report fo r add itional information. It is not the in tention 
at this t ime to discuss in equ ivalent detail the whole ar~a. T he follow-
ing brief summary, however, of the recognized distribution of the 
various sands may be of general in terest . 
In the northern or Casey district it is common to recognize three 
pools. T he fir st is known variously as th e Shallow Sand , v\Tes tfi eld, 
or Parker township pool, and is the one which was fir st developed. It 
includes the a rea north of Casey ind icated as oil producing on the 
accompanying map (plate 2 I) . I t was very ful ly discussed in Blatch-
ley's report of 19o6 and the Gillespie well record already quoted shows 
•state Geol. Surv. Ill., Bull. 4, p. 202 
tState Geol. Surv ., Ill.. Bull. 2. 
- 2o G S 
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the general character of the rocks. The oil is found at a depth of 325 
to 400 feet, in part in a limestone already discussed and in part in a 
sandstone or sandy shale found above the main limestone. The best 
marker i~ this field is an upper limestone accompanied in places by 
red shale. In the Gillespie well this is 300 feet above the principal oil 
horizon and 380 below the lower limestone. This upper limestone 
outctops along the streams south of Casey and is known as the Quarry 
Creek limestone. There is also a thick coal whose presence in the 
sections should be noted, and an upper oil sand not commonly very 
productive. For further details the reader is referred to Blatchley's 
report. 
The second pool is that lying northwest of Casey and extending into 
Cumberland county. The sand mainly developed here probably corre-
sponds to the upper one found in the Parker township pool. On the 
Goodman, Queen and other leases a second sand has been found deeper. · 
Possibly this corresponds to the original sand of Parker township. 
The third pool is in Johnson township southeast of Casey. Ordin-
arily but one sand is worked here at a depth of 430 feet, but on the 
Brant farm a second pay has been found 200 feet deeper. This shows 
a lighter oil. The Johnson township field includes a number of gas 
wells which supply Casey and Martinsville. 
Various attempts have been made to find lower pay sands, but with-
out great success. In one of the original bore holes put down by J. J. 
Hoblitzel, a showing of oil was reported at 1400 feet. The Pure Oil ' 
Company, however, put down a hole to a depth of 2200 feet in section 
15 of Johnson township without important results other than a little , 
gas at 1850 feet. Drillings from 196o feet down examined at the Sur- , 
vey office showed only heavy limestone, in part cherty and indicate 
that the limestone below the Chester had been encountered . The' 
record above this was too incomplete for satisfactory correlation . 
In Crawford county three pools are recognized. These include the 
Oblong, Honey Creek and Duncanville pools. In all of them the oil : 
is fou nd at about the same depth, 900 feet, and it is common to speak · 
of it as one sand though there are numerous barren spots and in many 
of the wells there are really two sands separated by r 5 to 75 feet of 
black shale. Above the main productive sands others are encountered 
which frequently show gas or small amounts of oi l. In one H oney 
Creek township well, for example, gas was found at 300 feet, an oil 
sand at 6oo feet , another at 930 feet, but the main production was 
below black shale at 977 feet. The stratigraphic relations of the e 
upper sands to those of Clark county are not definitely known. 
The small pool found near Duncanville. while in about the same 
sands as the larger pools, shows oil of a much lower g rade whi ch is 
sold for fuel purposes only. 
In Lawrence county there are three marked sand . The first is the 
Bridgeport sand wh ich is found at about the same depth a the Robin -
son sand o f Crawford county. It may none the less be a slighlly lower 
sand ow ing to differences in elevation and t dip. It occur· at goo 
feet . The second sand is the Bu hanon found at about r3oo feet in 
and around Rridg port. Tt is a coarse-grained. thi ck and \' ry prn-
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ductive sand. The lowest sand so far discovered is the K irkwood, 
which is found at a depth of I6oo to I700 feet and, as already indicated, 
is in the Chester formation. 
OIL AND GAS I N THE WESTERN PART OF THE STATE. 
INTRODUCTION. 
Both oil and gas have been found in commercial quantities in the 
, western part of the State. For several years oil was pumped regularly 
at Litchfield in Montgomery county, and gas has been used at Sparta 
in Randolph and Pittsfield in Pike counties. All three occurrences 
have been somewhat fully described in print, but as prospecting is now 
active in this area, and for the benefit of those to whom the older 
literature is not available, portions of the older reports are reproduced. 
It may be added that recent drilling has discovered some gas at Medora 
in Macoupin county and some oil near Hillsboro and E dwardsville. 
It is also reliably reported that small oil wells have been brought in in 
St. Louis and vicinity. In undertaking prospecting in this region it 
should be remembered that over most of the a rea north of Sparta the 
Chester is absent and over most of it the Pottsville beds are also absent 
or thin. The structure of a portion of the field is discussed in other 
pages of this report by]. A. U dden and F. W . DeWolf. ( Pages 246-
254.) There is an important structural terrace near DuQuoin which 
has not yet been tested for oil. 
RA NDOLPH COUNTY. 
]. M. Nickles, in the report already cited,* gives the following notes, 
briefly condensed, and tables of wells. The original article is accom-
panied by a small sketch map not reproduced here. 
I .::~~t ~~~~~~;:-A s~:!~~in°i ~~~~e~~iofon~a~o f~~l~n o~f~~Ol~P~~~a sl~~~h t~~ 
: despondency into which all things had fallen. To Mr. W. B. Taylor was due 
, the suggestion which led to the formation of a stock company, in December, i 1887, .to bore into the earth. The drill was star ted January 28, 1888, in the 
j west end of the city of Sparta. Various delays and ill luck a ttended the driller, but at length on the eighth of June, at a depth from the surface 
; ot 845 feet, most unexpectedly, gas with strong pressure and in large volumes [j 1bnrst forth. The discovery was as grateful as it was unexpected. F or a 
. time, in the absence of any means of holding it in or utilizing it, the gas 
" Was suffered to flow out unchecked, and many millions of feet went to waste. 
e Meanwhile, the large burning flame, twenty feet in height, a roused the sur-
rounding country to a wonderful degree. But soon mains were laid, and 
1e 1the citizens were industriously piping their houses and putting gas burners 
. Into their stoves, and proceeded to enjoy nature's most impressive gift to 
IS man. Exploitation continued with the degree of success usually attending 
the drill. A second well, one·half mile west of the first, gave no gas. A third 
~~ ~e~~l;nel:df n~~l~h~i~;~~Y c~pi~i:;~~~:s;;~~Y pl~;e;\~~th~a~~te~~a~~u!:~ 
mlness. An adjoining landowner put down a well as near No. 3 as he could 
•tl ~t. Of course it was successful, but as it was dra ining the same territory it 
!:4 limply decreased the life of its predecessor, The following table shows the 
ia nt!nuation of the exploitation. 
•Report Illinois Board World's Fair Commissioners, 1823, pp. 183-198. 
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Table Showing E xploitation . 
Ul When bored. Result. Present condition . 
1 Jan -June. 1888 .. . Strong flow of gas . . . .... . ....... . Produced but little alter 1890 aod 
abandoned in 18973 .. 
Aug.-Sept .. 1888 . ..... No gas .................. . . . 5~r.~N~;~-: f:l:· ..... Very strong flow of gas . ... ·: ·: :::: QUit's'UdCieDiY: 'iUDe: i89t:: · · 
~=~--~~~~ :. If:g: :: .: .: :: ~~!~!~~~~fr~ffs~:: ~~~~~~-- ~i~~:~: i~~~ ~~~~e~~i~;~~~~ slightly .. 
tu red.... . . . . . . . . Nf>ver used .. 
7 April, 1889... . .... Sc~rcely any gas ................... Never used .. 
8 June. 1889 ... ... ...... A httle ~as: rock close te.xtured . .. Ne,·er used ........... . 
9 Sept.~Oct., 1889. . ..... Strong flow of gas. . . . . . . . ......... Has ceased to yield . . 
10 Sept.-Dec .. 1890 . ..... . Abandoned before reaching gus 
rock with loss of tools 
11 Oct. -Nov .. 1891. .. Strong flow of gas !Still productng 
12 November. 1891.. .. I Strong fio" of lll:as Ceased productng suddenl\ 
12a. Nov.-April. 1892.. Abandoned at ~80 feet with loss of 
tools I 13 Decembe r. 1891.. . Strong flow of gas Producmg- . 
U Decembe r, 1891 . . Strong flO\\ of gas . Producmg . . 
15 Jan.-April, 1892. . Medtum flo" of gas. P1oducmg. 
16 April-May, 1892 ...... Strong flow of gas.. IProdumng 
17 January, 1893 .... ..... Strong flow of gas.............. Produc10g 
18 Mar.-April , 1893 . ..... No gas; rock close textured .. 
19 May-June, 1893.. . ... A m~derate flow of gas.. P roducmg a. httle 
20 Dec.-Jan .. 189-1... . . Medtum flow of gas............. Producmg 
21 April-May, 189-L ... .. No gas: rock close textured . . 
22 June-Aug., 189L .. . 
Records of Borings-L ogs of the wells, showin g the thickness of the strata 
passed thro ugh any k in d of materi al, were kept of wel ls Nos. 1 , 2, 3, 4, 5 
and 8, which will be given hereafter. None are very reli able, though No. 
seems most wo rt hy of confidence. No records have been preser ved of late! 
wells. l n the earlier well s, the gas was penetrated from fou r to seven t'eet: 
but in the later wells Nos. 12 to 20, t he rock bas been penetrated deeper. 
from ten to fo r ty feet. Sometimes the fl ow has been increased by goin~ 
deeper, other times not. 
Rock P?·ess1<1·e ana F low-The confined pressure of the wells had never 
been accurately determined. No. 1 exceeded 200 pounds, but how much wa> 
never !mown. No. 3 reached 350 pounds on a steam gauge, the limit of tbe 
gauge. The later wells, Nos. 12, 13 and 14, bad an in itial pressHre of ft·om 
180 to 200 pounds. This accords with experience in other fields. that tb 
pressure lessens as the fi e ld is opened up. 
But one measurement had been made of the open or flow pressure--on No 
4, al a u ear ly date, by i\1 r. D. 1\lcNathy. of Louisville. Ky. This showed 
between four and five pounds through a two-inch pipe, which would represen 
a production of so methin g over a million feet per day. This is. bowe,·er. 1 
maximurn nud er the best cond itions. 
pr~c(;~ ~~ ~1;~,'~-;.~~~~u~vt~l;~~~lli;,~~,e~l~~?~cth~;. ~~i 13 ' ~:~.~ ~;.l~asa 1~~0~~~\i 
wilhin a few f et of each ot her. uppl ied the tow n fo r considerably more than 
two yea t·s; after which they stil l conlinu d to yield, bnt. had to be helpl'cl b) 
addiUo nHI wells. No. 3 has lasted about fiv e and a lmlf years; No. 4 Is 'tlll 
yie lding s ll ghll y, IJut shows s igns of ex haus tion . Seven years will reJH'<'sPnl 
the ext 1·cme life of a w~ll in this area. under t ile b sl conclitions. AA th• 
field Is clralncd. the lat er wells cannot be expec ted to last ns lon!( or ho 
n arly as produr-tive as the ear ly ones. Durin!( the winlcr of 1,90-1. durin. 
tile r-o le! Rpc ii H, lhe wells were allowNI to now freelY. I. c., without any hark 
prrssnr<'. Tho next wloter ehowcd lhrm grMlly wcnl<ened. 
Prnrluf•l irm mHI Cost -'l'he following- data. for whlc·h. with manr otlwrM, 1 
am lndrhlNI to Mr. 11 . P . nnrl<c l·. lh ohll~lnp: srr rela ry of til\' Spat·ta Nnlnnl 
Oas a11d 011 Co _, Wt'rt' furnishrd to thr ng('nt or 1 h t' t• n s u s ll111't'O tl Till') 
<'OVPr t lw Yl'll r I Rf.\9: 
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Total production of gas...... . . . . . . . . . . ..... ......... . . .. 
Waste from leakage and other causes 
Consumed for domestic fuel (400 fires) .... 
Consumed in steam establishments (3) .. 
Gas sold for . ........... . .................... .. .. . 
Tons of coal required for equivalent work .. . 
Value of coal displaced, at $1.50 per ton .. 
.... 80,830,000 cubic fee t . 
. ... 4,000, 000 cubich:et. 
. 54 , 000. 000 cubic feet . 
. ... .... Z2, 830. 000 cubic feet . 
. ...... $3.8.2 30 
. ... ···•···· 3.310 
. ..... ~5. 010 00 
After the decline of the gas output no further drilling was done here, 
until after the disc<:'lvery in Clark county. Since that time drilling has 
been carried on in the vicinity and five wells brought in , all being re-
ported as small oil producers. Preliminary geological studies indicate 
that the field is on a small structural terrace. Additional drilling is now 
being done. 
MONTGOMERY COUN TY. 
The following brief account of the field is condensed from the ac-
count published in 1906. It may be added that from recent drilling 
in this part of the State it now appears that the oil and gas came from 
beds representative of the Pottsville or a portion of the Chester. 
~ 'Oil was discovered many years ago while prospecting for coal , and for 
some years a small production 'v(as n1aintained by skimming the oi1 off the 
water in a mine sump. At Litchfield, Montgomery county, about 105 miles 
west of Casey and 40 miles south of Springfield, about 1886 a number of 
wells were drilled for oil and gas. Both were found at a depth of 640 to 
670 feet, 'below the Lower Coal Measures, bordering on the Devonian.' About 
two and a half miles south of Litchfield a targe gas well was strucl< in 1882, 
the pressure of which was between 400 and 450 pounds to the square inch. 
This well was spoiled by salt water in 1884. The well was drilled and cased 
at 580 feet, with no salt-water found in the gas sand, but after drilling down 
200 feet further a heavy vein of salt water was struclc This could not be 
successfully plugged off, and finally drenched out the gas, which was J'eached 
at 640 feet.* 
"'The best gas was discovered at a depth of 666 feet. About seven miles 
of pipe were laid, ranging from three to eight inches iu diameter , and the 
gas was supplied to about 500 stoves in Litchfield, being used chi efl y for 
domestic purposes.'! 
" In 1889 some of the wells began to yield oil, the yield being continued 
until 1903. In Mineral Resources of the United States for 1889, page 353, the 
following account of this oil production is given: 'The oil is a lubrica tin g 
one, dark, · almost black in color, and of 22 ' B. specific gravity. The cold test 
is remarkable, the oil remaining at 20 ' below zero , Fahrenheit. It is largely 
used by the factories in the neighborhood of Litchfield , and is sold to con-
sumers at near-by points for lubricating purposes, bringing from 8 to 10 
cents per gallon in bulk, according to quantity. In all there have been t hirty 
wells bored in the neighborhood of Litchfield , chiefly for gas. T])e depth of 
these wells ranges from 640-670 feet. All save five were aba ndoned years 
ago. These five continue to produce the character of petr oleum mentioned 
above. The average production of these well s is about four barrels per day. 
They are pumped by heads, and one man attends to them a ll. Nat ural gas 
from wells near by is used to some extent in furni shing f uel for pumping 
the wells. The supply of gas is about equal to twelve tons of coa l a year, 
and twelve tons additional are used in pumping. The suppl y of natura l gas 
is gradually diminishing.' 
"Between 1889, and 1903, when the producti on ceased , the total. yield of oil 
from Litchfield wells was 6576 barrels."t 
*Miner&l Resources U. S. , 1885. p. 167. 
tState Geol. Surv .. Ill., Bull. 2, pp. 13--14. 
1Mineral Resources, U.S .. 1886. p. 512. 
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PIKE COUNTY. 
From Mr. Savage·s account of this field* the following brief account 
has been prepared because of the interest arising from this being the 
only known commercial occurrence of gas or oil in the State in the 
pre-Carboniferous rocks. 
" Ga.s was first found in Pike county nearly twenty years ago, on the farm 
of Mr. Jacob Irick. The drilling was made for water, but a good pressure of 
gas was struck at a depth of 186 feet. The well was cased and the gas piped 
to the house to which it has since that time furnished an abundant supply 
for fuel and light. Soon after this a second well was attempted for water 
on the same farm. At a depth of 168 feet gas was again encountered. This 
well was near a barn and the hole was filled for fear of damage by fire. 
During the next fifteen years no effort was made to discover or utilize gas, 
although it was found in drilling a number of water wells over the area. 
" In 1905 a well was put down on the farm of William Irick, in which a 
strong flow of gas was found'. Mr. Irick recognized its value and at once 
piped the gas over his premises. Gradually the neighbors came to realize I 
the advantages of using gas, and one after another put down wells in the 
hopes of obtaining supplies for their homes. 
"Some weeks ago th e gas rights on a tract of a few hundred acres or 
land in the northwest portion of Pittsfield towuship was leased for a nominal 
sum, but no effort has been made to exploit the field in a commercial way, 
or to determine the limits of the gas bearing strata. Down to the present 
time the development of th e field has been wholly by owners of the land 
for local uses. Two drillers have been employed constantly for the past few 
months. Up to June 9, 1906, thirty wells have been put down in this field, 
all but s ix of which furnish a supply of gas. 
" So fa r as at present exploited, the gas field of Pike county embraces an 
area about seven miles in length and four miles in width. It extends in a 
northwest-southeast direction across the central and northwestern portiollll 
vf Pittsfield township and the northeast quarter of Derry, with one well 
further north in section 36 of township 4 south, range 5 west. A line drawn 
across the field from the center of the north side of section 1 of Derry town-
ship to the northeast corner of section 36 of Pittsfield will practically sep-
arate the area of productive wells from the non-productive portion of the 
field . 
"The wells are all shallow, the gas being reached at a depth of 76 to 350 
feet, depending largely upon the inequalities of the surface. There is evi-
dence, too, that the beds dip strongly towards the east , along the east side 
of the area. An inclination of the strata towards the west is also shown 
along Dutch creek , beyond the western border of the field . 
"The origin of natural gas and the conditions of its accumulation have 
been discussed in the preceding pages. In the Pike county field the gu 
occurs a long an arch or anticline of strata, the eastern limb of which IJ 
closely determined by the line separating th e productive from the dry well& 
7'he porous s tratum formin g the reservoir is a bed of yellowish brown, more 
or Jess vesicular magnes ian limestone which probably belongs to the Niagara, 
The thick bed of Kinderhook shales, that immediately overlies the Niagara 
limestone in this region , provides the impervious cover to the reservoir. 
"Th e pressure of gas has not been measured in an y of the wells over thll 
fi eld, bu t t be supply furni shed by an average well Is many times more than 
Is required fo r use in a s ingle bouse. In the stronger wells when the drllll 
penetrated the gas rock the outflow of gas was sufficiently strong to throw 
out the water and mud from the bot tom, and in one case, a fragment of rock 
two Inches lu dia meter was carried to the top of the bole. None of the welll 
have b en shot. 
"Tbe gas bas no unpleasant odor and It burns wl t bou t smoke, giving a 
strong, bri gh t fl ame. 
•St.l\t.e(:i' 1. Surv., ll l. , IJull. 2, pp , 77 ·M7 . 
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"A slight showing of oil was reported from a few of the wells. Some of 
the samples of comminuted gas rock that were examined had a distinct odor 
of oil. A fragment of this rock at the home of Jerry Mink showed the dis· 
coloration as well as odor due to the presence of oil. 
Since this was written the field ·has been extended by drilling until it 
now covers an area approximately ten miles long by four wide, with an 
outlying wen about seven miles to the southwest near Summer Hill. 
The pressure is reported to be small but fairly uniform throughout the 
field. No oil has yet been found. 
ScATTERED OccuRRENCES oF GAs AND OIL. 
At a number of widely separated points small amounts of gas and 
oil have been observed outside the areas already discussed. Parti ~ n­
larly since the development of the southeastern fields drilling has k en 
wide-spread and while many dry holes have been put clown some oi l 
and gas has been reported. A small production has been found in 
Edgar county* and near Vvarrentown additional wells have recently 
been brought in. In Clay county, near lola, some oil was reported at a 
depth of 252 feet . t Jasper county has so far yielded dry holes 
only as has also Wabash county despite favorable lithology and struc-
tural conditions. 
In Saline, Williamson and adjacent counties it is not uncommon to 
get small amounts of gas at depths about the same as the workable 
coal. The pressure is light and the quantity seemingly small. In a 
few cases traces of oil have been observed. Near Tolono in Cham-
paign county a hole put down in 1906 had a showing of oil in beds 
which seem to represent the Pottsville and Chester. The record , 
quoted below is of interest as showing the probable presence of these 
horizons so far north. 
*State Geol. Surv. 111., Bull. 2, p. 72. t.Op. Cit., p. 73. 
tGrout, F. F., State Geol. Surv., Ill., Bull. 2, pp. 73-74. 
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Tolono Well Record-Fred Cross-No. I ." 
:_0.1'·-----------LTw-cm~ss. I _DEP-TH. Description of St r a ta. Feet . Feet . 
. 1 Soil and gravel. .. . .... . .. .. .... .... . . , ..... . 
2 G ravel, sand and wa te r. 
3 Gravel. sand and water . .. . ..... • . •. . . ............ . . 
4 Ra ilroad sand ............. .... . ... ... . . ... , . .. • . . 
5 Sand and coRl (wash coal) . . . 
6 Red fi re cby ...... . 
7 Gravel and clay . . . 
8 Light s hale . ... . . . .. . . . . . 
9 Bro wn sha le. li t tle coal . 
~~ 5:r~~~3~.~-~ }oil::: .::· ·· ·········· ·· ··· ··· 
12 Gr itty shale a nd sand . . .. .... . .. . ... . ... . 
l~ ~~~,~~~~~ reaDd'Oii Sitiid }ou sanct 23 tt . 
15 Light shale . . . 
16 B rown sh a le .... . . 
17 Dark shale . .. .. . 
18 Light s ha le . ... . .... . ...... ..... ...... . ........ . . , . . . 
~ ~a~ft;~;~1e·. } Oil sand 25 f t . 
21 Bro,\·n lime.. . .......... . ...... .. . . ....... . . . .... . . 
22 Flinty lime ............... ..... ........ . .. .. ........... . .. 
23 White lime......... .. . .. ... .. .. ......... . .. 
24 Sand · 'B ig Water'' 
25 Shar p sand water. .. . ....... . . .. . .... . ..... .• 
26 Sandy s hale ...... . . .. .. . . . .... . ... . 
Zl Wa.ter sand ......... . 
28 Sand. showing of oil 
29 Sand .. .. .. . 
30 Brown lime . ....... . ........ ... . . 
31 Sh arp sand .. .... .. .... ........ .. 
32 Fl int and particles of iron .. . 
33 Gr avel 
34 Sand . .... 
35 Lime . . 
36 ·Sand ... . 
37 Lime ........ .. 
38 Water sand .... . .. .......... . 
39 Brown sand , showin g o il. . 
40 Sand and :-bale... . ... . .... .. ...... . 
41 Sand and oil ...... 
t 2 Sand and sh a le .. 
43 Brown sand 
4C Water lime stone .. 
60 
35 
15 
28 
12 
18 
52 
30 
35 
11 
9 
85 
47 
23 
5 
22 
6 
5 
17 
<O 
10 
8 
10 
17 
120 
5 
37 
6 
57 
14 
111 
3 
9 
18 
10 
23 
14 
22 
5 
20 
5 
20 
20 
70 
60 
95 
110 
138 
150 
168 
220 
250 
285 
296 
305 
390 
<37 
460 
165 
18'7 
<93 
498 
515 
555 
585 
573 
583 
600 
720 
725 
762 
768 
8Z5 
839 
950 
953 
962 
980 
990 
1, 013 
1.027 
1. 019 
1. 051 
1.0i4 
1.079 
1.099 
1. 119 
1.189 
N umbers I to 7 evidently represent the P leistocene. Below it definite 
correlations can not now be made though the beds in which the oil 
occurs are suggestive of the Chester. 
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INTRODUCTION. 
The first artesian well near Peoria was made on the east side of the 
Illinois river in I86o, when a· flow of salt water was obtained at a 
depth of 3I7 feet. This b0ring_ was some years later carried to a depth 
of 734 feet, and a stronger flow of "sulphur water" was· obtained. In 
I87S two more wells were made . on the west side of the river, the 
Spring Hill well and the Central Park well. In the following year 
Sidney Pulsifer sank another well at the foot of the bluff between 
Main and Hamilton streets. The next year Thomas MeN eil tapped 
the "sulphur water" on the low bottom land at the stock yards, and 
a deeper well extending down in the Galena limestone was made on 
the O'Brian farm five miles southeast of Peoria. This last boring 
was on high ground ·and the water did not flow. In I902 the P eoria 
Mineral Company finished a boring under the bluff on the east side of 
the river. This extended still deeper into the Ordovician limestones, 
and a strong flow of water was obtained. This boring was to some· 
extent an enterprise looking to the discovery of petroleum. The fol-
lowing year the Illinois Asylum for the Incurable Insane at Barton-
ville drilled a well which is the deepest yet made in . this vicinity. It 
extends into the St. Peter sandstone and reaches I,864 feet below the 
surface. The lowest water rose within a short distance of the curb, 
but did not flow. 
Various information has been collected on these and some other 
wells, bearing on the strata they pass through, on the quality and the 
heads of their flows, and on their mineral characteristics, etc. These 
data I shall here give for each well, and I shall then discuss them 
in a general way under suitable separate captions. The location of 
the wells is shown in figure 30, the numbers on the map correspond-
ing to those in the text. 
DATA ON THE WELLS. 
1. h.LINOIS AsYLUM FOB INCURABLE I NSANE. 
Location: One-tenth ·mile north of southeast corner of section 26, T. 8 N., 
R. 7 E . 
Elevation of curb (aneroid estimate): 605 A. T . 
Depth: 1,864 feet, contractor, J. P. Miller & Co. 
Year: 1903. 
Cost: $8,864.90. 
Casing: 60 feet and 9 Inches cased with 12 Inch pipe; 421 feet 6 Inches 
cased with 10% inch pipe; 1,350 feet, 6 inch galvanized pipe. 
Head: Lowest water came within 13 feet of surface. H eavy flow of water 
said to be from Trenton rock. St. Peter sandstone furnishes some , water 
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from upper part, but li ttle from lower part of the formation. Sulphur and 
salt water encountered at about 920 feet below t he surface. Original hole 
from 885 feet to 1,350 feet, was 8 1-15 inches. This was a fterwards reamed 
to lOY, inches. 
Temperature : Lowest water, 78' Fahr. 
LOG* 
Dri.Jt,40tt.t 
L oam (drift and coal measures?) ..... . .... . ...... . 
Coal measures. 382ft. 
Coal .. 
Shale .. . ............................... .. . 
Rock .. . ..... . 
Shale ... . 
Coal .. . 
Shale ......... .......... . ..... ........ .... ..... .... . 
Mississippian. not includino the l(inderhook. 228.£. ft. 
Limerockl .................... . 
Devonim,-11.-inderhook, 235ft. 
Shale ......... . 
1Yiayaran, 265 ft. 
Llme rock ....... . 
Cincinnatian, 200 ft. 
Shale ...... ... ........ . 
Galena-Trenton, 315ft. 
Trenton rock .. 
St. Peter. 199ft. 
St. P eter sandstone . .. 
Total. 
• Furnished by t he superintendent of the asylum, Dr. George A. Zellar. 
tLines in italics give determinations by t he author. 
I 
Thickness 
in feet. 
40.0 
3,6 
11 .3 
3.6 
90.9 
4 .6 
262.0 
228 .6 
235.0 
265.0 
200.0 
315.0 
199, 1 
18647 
tThe meager descriptions and th e lack of correspondence (especially in t h e case of this 
item) with the other records suggest that this log is perhaps in part a. m emory record. The 
g reater t h ickness of this limestone, which certainly in part is the Burlington limestone. may 
otherwise be partly due to individual interpretation by the drillers. The logs of two of the other 
wells indicate that the · 'K inderhook" is a more indurated rock t han the shales below, and it 
may perhaps be included in the ·'lime rock" he re measuring 2?..8 feet. 
UDDEN.] ARTESI AN WELLS I N PEORIA . 
2 . Acl\iE HAJ~VESTER CouPAN Y W ELL. 
Location: Bartonville, sout h of Peoria. 
Elevation: 460 feet A. T. (Estimate from topographic ma p.) 
Depth: 366 feet. 
Flowing water. 
Log.* 
Drif t , 36ft. 
Drift . . . . 
Sand ... . ....... . ................. . 
Goal measures. 267 fee t , B inches. 
Sand rock . . . . . . . . . . . . . . . . . . . . . . . ....... . 
Argillaceous sand rock with bard bands 
Soap stone.. . .......... .. ....... . . . . . 
Iron band. ...... . ... . .......... . . . . 
Dark shale, .. 
Iron band ..... 
Dark shale .. 
Slate .......... 
Soapstone .. 
Coal.. .... . 
}< ... ire clay .. . .... . .. .. ...... . ........... . .. . 
Argillaceous soapstone 
Hard gray sandstone (''grit'' ) 
Coal. ...... . 
Fire clay ........... . 
Bard gray and rock .. .. .. ......... . ... . 
Dirty soapstone .. . 
Sand rock. ........ . ..... . 
Almost a black shale .. 
Fireclay ..... . .... . ..... . .... . .......... . 
Dark shale with sulphur or spar bands . . .............. . . 
Hard rock, sand rock with soft bands or wide partings 
Coal. ....... . 
Fireclay, .......................... . ........... .. ....... . 
Argillaceous rock, changing from black to white .. . 
Sand rock wit h soft partings .. 
Coal ... . ............. . 
ArgillaceoUs rock. 
Clay ..... . ................................... . ....... . ...... . . .. . .. . •. . 
.Mississippian, not includina the Kin derhook , 73 feet. 
Limestone {easy drilling) .. 
Chert ... . ... . . . 
Limestone . . 
Chert ..... . .. . 
Limestone . 
Chert .. ... .. .... . ................. .. . . ..... . 
Porous yellowish rock with flowing wate r 
*From Mr. C. W. Hicks, well drill er. 
I Th ickne~s . ! ~ 
:: ::: I 3~ 
3 
20 
20 
10 
3 
12 
2 
14 
10 
1 
8 
12 
7 
11 
15 
8 
" "i 
14 
21 
' 69 " 
I 
47 
2 
4 
5 
2 
~ 
5 
11 
11 
8 
This dl'illiog was made for prospect ing purposes, and the thickness of t he coal seams was 
not obtainable. bein~ informatian of confidential economic na t u re. 
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3. WELL AT SULPHUR WATER HousE BATHING CoMPANY. 
Location: No. 215 North Adams street, Peoria. 
Elevation of curb: 485 feet .A!. T. 
Depth: 861 feet. 
Made in· 1865. 
Log.* 
I 
'.f'bickness 
in feet . 
Dnttso~? ~e_et ........ . 
Yellow sand ......... . 
Gravel with boulders .. ···· \ .... 2.0 10.0 75.0 
Goal measures, 240 feet. 
Blue clay ... ... .. . ......•......... . 
Dark shale. . ... . ............... . 
B.lue shale...... . ....... . . . ....... . ..... . ....... . ..... .. . . . 
Limestone . ... . ...... . •...... 
Soft light colored limestone ... . 
Gray sandstone ............. . . 
Hard soapstone ................. . ........... . 
Shale ...... . ... . . . . . .. . .. . .. ........ .... . .. . 
Mississi.pp-ia.n, not includi.ng the Kinderhook, 150 feet. 
Limestone . . . ............... .. .. ... . .. .. ..... - ............. . 
Blue porous limestone (salt water rose to within 4 feet of cur.b). 
Flint limestone ... .. ... .. . .. . . ... . .. . ... . .. . 
Honey·combed limestone {salt water flowed) . . 
Flint limestone ..... . . . .... . . .. .. . 
Porous limestone (flow increased) . 
Sandy limestone .. 
Blue limestone ........... . 
Devonian.·Kinderhook, 297 feet. 
Blue shale ...................... . ............ . 
Blue limestone (flow now 250 gallons per riltnute) .. .. . . ......... . 
Blue shale . ......................... . . . ...... . 
Blue limestone (Devonian?). . . . . . . . . . . . . . . . . . . . . ..•..• .•...•. • 
Niagaran, 103 feet. 
White sandstone .......................... .. .............. . ... . 
Blue limestone, lnterstratified by streaks of shale in which the sul-
phur water increased at intervals ........ . . . 
Hef~~t <>1. ~~essure of deepest water when ftrst made, at least 545 
Head of water tapped at depth of 400 feet, at least 500 feet A. T. 
Temperature of deepest water , 62 ° Fahr. 
•Furnished by the proprietors. 
66.0 
25.0 
,8 .0 
3.0 
19.0 
,6.0 
8.0 
25 .0 
25 .0 
13.0 
3 .0 
1.5 
7.5 
15 .0 
20 .0 ' 
65.0 
55 .0 
2.0 
19< .0 
,6 .0 
3.0 
100.0 
ARTESIAN WELLS TN PEORIA. 
4. Vorus WELL. (ALso CALLED BAlLEY's WELL.) 
Location: East Peoria. On bottom land east of the T. P. W. R. R. and 
aorth of the river bluff, about one-tenth mile east of the center of the west 
lne of section 32, T. 26 N., R. 4 W., Tazewell county. 
Made in 1860. (This was the first flowing well made near Peoria) 
Elevation: 455 feet A. T. (Estimll.te from topographic map.) 
Discharge 25,000 barrels per day. 
Log.* 
I 
Thickness 
in teet . 
!"ftAl~~v~:Y\oil of river bottom .... • .. 
Sand .... • .•.• ••••... • ••. •.. . • . . . .. 
1-Z G~~!:~r~~~o~lfirte~~~ft) .... . . ... ... . 
Clay shale ..•.. . . .... .... . . .. . . • .. . . .. . 
Bituminous slate . ....... .••. ... . ... . . . . . . . • ...•. . ... . .....• . . . . 
Fire clay ...... ...... .. ... . . . .. .. .. . . . .. • . . .... . . •.. ..•. •... . . 
Clay shale. ... . .. . ..... . ............ . . ... . . . ... . .... . ..... . 
Coal ...... ..... ..... . . •... . .... . ... . . . ....• . • . . . ... .... 
Clay shale............... . . ... ....... . ......... . . .. .. . 
Sandy and argillaceous shale (very hard) 
Sandstone ......... ..•• . .. . •.. .. . ... . 
Nodular arglllaceous limestone .... . ... . 
~~~K,a~;~ntiTI~~~~:~d~a~g:j~~~:: ::: :: : ...... . ....... . 
~~ .. . . .. .... ........ ............... .. . .. . 
Sandy and argillaceous shale ............ ... . . 
tU.Usippian., not inol-uding the Kinderhook, 184 feet. 
Bituminous shale with bands of limestone .. 
"Cherty rock" ..... . ............... . ..... . ...... .. ........ . ... . 
Hard siliceous rock, mainly chert (possibly chert and limestone inter· 
mixed) .... .. . .. ... ................ .... .. . .. . 
Fine grained sandstone . . .. .... ... .. .. .. ..... . . . 
At 774 feet, a gray porous limestone (Niagaran). 
fotes from Peoria Transcript for Apr. '25, 1864, on this well : (a) At 120 feet below surface, a four foot vein of coal. 
(b) At 207 feet, salt water. 
(c) At 235 feet, a three foot vein of coal. 
' 
' 20 
59 
3 ' 
15 
15 
4 
3' a: 
6 
5 
25 
3 
25 
33 
65 
(d ) .4-t 317 feet, salt water. This was the first water to over.tlow. I' (e) At 734 feet, sulphur water. This rose more than 65 feet above the leve-l ot 
1
-. the bottom land. 
Iii __ _ 
•From Worthen's Geol. Surv., Ill. , vol. IV, p. 180. 
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5. WELL IN GLEN O AK PARK, PEORIA. 
Location : Glen Oak Park. 
Elevation ( aneroid): 534 feet A. T . 
At depth of 440 feet water rose to within 6 feet of curb. 
Sulphur water found at 824 feet and flowed with seven pound presSUf'l; 
200 gallons per minute. 
Cost of well: $3,480.41. 
L og.* 
Drift, 150 feet. 
Gravel and clay ... . . 
Coa l measu.res~ 250 f ee t. 
Coal measures (mostly shale) . 
Sand stone ....... . ..... ..... . 
Coal measures (mostly shale) .. 
Shale with coal ...... . 
Black shale. micaceous . .. .... ........ . .... . ... . 
.i1f'ississippictn_, 110t including the K inderhook, 125 feet. 
~l~i~~~~i ~~}J~t]8Fu{ ;~~1~f~:-:o~:-a~:~~~j: ~: ... . ::: ::::::: ·.:: :: 
D evon iatv-K·indeJ·ltook, 280 feet. . 
Greenish sha le, with sponge s picules (also chert) ......... . 
Gray s hale .. ...... ..... . ....... . . .. ...... ............ . 
Gray shale {l>yritiferous and wit h S porangUes l11u·onensel . 
Limestone .............. . 
Limestone (with bryozoa) . . . ..... . 
Niaua1·att, 235 feet. 
g~:~~a~~ n~~~i~~: ~~~~;u;hi~Jwj. 
Borings examined by the author. 
H ead of water from 440 feet depth; withi n six feet of tbe curb. 
I T~icknesa mfeet. 
D 
• 
•From sampl es k ep t in a glass t ube in the office of the secreta t·y of th l:' City t•:ut 
Com missioners. 
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6. CENTRAL P A1!K WELL. 
Location: Corner Madison st~eet and Abingdon avenue. 
Depth : 925 feet. 
Elevation : 476 feet A. T . (Estimate from topographic map.} 
Daily flow: 600,000 gallons. 
Made in 1875. 
D1'if\'.o~~ fe~ t . . . ....... . . .. 
Clay . . 
Gravel . . Quicksand ....... . 
Ooal measures~ 341 feet. 
Coal ... . .... . ... . . 
L og.* 
~~~~e <~;~~!-~T ;~~k)· j · <SalldSto·ne·?·) ·,·_·._· · · · · · · • · · • · · · · · · · · 
Soft soaps tone ..... . .. . ... . .... . .. . 
Rock ("coral rock" ) (sands tone?). 
Soft gray soapstone . . 
Blue shale .. 
Soapstone ............... ... . . . .. .... .. . . ... . 
ii-Hssiss·ippian, not i nclu-ding the K in<lm·hook, 04 feet. 
Slate ........ . 
Blue limestone .......... .... ...... . 
Brown sands tone (with sa lt water ) . 
Hard blue I imes tone ...... . 
Devon;ian-Kinderhook, 287 feet . 
Hard ( ?) (record illegible, poss ibl y Burlin gton limestone) 
Blue slate ... . 
Soft shale . . . 
Slate ... .. .. . . ..... .. .... . 
Limestone ( '? ) (Devonian ?) . 
'V·iagm·an, 164 feet. 
Blue limestone 52 f eet. . ... . . ... . . .. . . . 
Brown sa ndstone (with minera l water). 
Porous limestone. . · 
*From an old record in possession of owner s. 
-21 G S 
32 1 
I 
'l'bickness 
in feet. 
6 
3 
12 
8 
. 
26 
30 
6 
45 
19 
17 
194 
5 
18 
6 
65 
~~ 
200 
6 
22 
52 
76 
36 
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7. PEORIA MINERAL COMPANY WELL. 
Location : Hart Lee farm, under the bluff in the northwest quarter of 
section 22, T. 26 N., R. 4 W. 
Elevation of curb: 475 feet A. T. (Estimate from topographic map.) 
Log.* 
Drift, 101 feet. 
Loam ... . ...........•.. . ..... . .• . .. . • ..•. • .. 
Sand and gravel. . • . • • . . ... ..•... . . .. .. •. . . 
Coal m easures, 289 feet. 
Blue clay .... . . ..... . .... .. ...... . , . .. . • . 
Black limestone ... . ...•..... . . . .. .. . 
Coal and slate .......... .• . . ... • . . ... .. . . • .. .• 
~~~r ~:a ~f:t~~~: ~::: : : :: : : : : : :: : : :: : ~ ::: : : 
Soapstone . . ........ • ..... .. . . .. 
Slate ..... . ....... . ........... . 
Gray sandstone ............ . ......... . .. . .... . 
Miss~f~f:i(~o:rt ~~~Z:U~~"f.nt~~- ~i~~~~~~~,. ~-s· ~~~~- . . . .... . .. . .. . . . .. . 
White limestone . . . . . . . . . . . . . . . . . . . . . .. . .. . •. .. . .. 
Porous limestone. . . . . . . . . . . . . . . . . . . . . . . . ..... •. • . .. . o • • • o •• • 
Devonian-Kinderhook~ 271 feet. 
Slate . . .. . .. .. .... ..... . . . .. . 
Slate rock... . •.. •...... . o • • • • • • • • 
Slate . . .. ...... . .......... .. .. . . . •. . . . . .. .. . .•... . o ••• • • 
Gray limestone with zinc .. . . • ..•. • .. . . o • •• •• •• • • • • • • • 
White shale with zinc . . . .. . . ... . 
White porous limestone ......... . 
Niagaran~ 263 feet. 
Flint limestone 
White limestone.... . ......... . . . ..•.• 
Porous limestone ....... . . . .... . . 
White porous limestone and quartz 
Gray limestone. . . . . ................ • . .. ... . . 
Cincinnatian~ 198 feet. 
Sla te .... . .. . .. . 
Black limestone .. . 
Slate . ... . . .. . ... . 
Black limestone .. . 
Slate .. . . . . . .... . ....... .. . . . 
T renton o.nd, Galena~ 199 feet. 
Limestone . . ........ . . .. . ... .. . 
Sa ndstone ... .. . . . 
Coarse sands tone . . . . . .. . o • • •• • • • • 
'£renton rock .. . . .. .. ..•.. .. o •••• • • • ••• • • • •• • • •• •• •• • • •• • ••• 
I 
Thickness 
in feet . 
c 
97 
~0 
6 
c 
50 
20 
55 
lOC 
10 
5 
10 
81 
123 
2 
88 
5 
10 
C3 
43 
21 
~· 
80 
85 
6 
59 
10 
S8 
20 
:13 
~ 
130 
No tes : Salt wa ter at least 325 f ee t below t he curb. The well dlmlnlsbed t he. 
fJ ow In the Glen Oak P a rk well, and was hence shu t olf. 'l'b e wa ter In tbls well bad 
a pulsa ting fl ow. 
Sulphur water comes from 700 :tee t below sur:ta ce with a repor t ed pressu•·e of 120 
pounds. T his Is probably a mistake. If this wa ter t'iscs 1£0 teet. It It would stand at 
about the same level as the Pekin a nd Asylum wells. Lowest water came fro m 1400 
fee t below the surface. 
• F rom record f urnished by the company. 
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8. SPRING H ILL WELL. 
Location: At foot of bluff near crossing of Spring street and Glen Oak 
avenue. 
Made in the early part of 1875. (First well made west of the river.) 
Depth: 875 feet. 
E levation of curb: 550 feet A. T. (Estimate from map.) 
Discharge: 150 gallons per minute. 
9. PULSIFER WELL. 
Foot of bluff between Main and Hamilton streets. 
Made in 1876. 
Depth: 912 feet. 
E levation of curb: 540 feet A. T . (Estimate from map.) 
Discharge: 105 gallons per minute. 
10. THOMAS McNEIL WELL. ( In Stock Yards.) 
Location: South part of city, on low bottom la nd . 
Elevation: 460 feet A. T . 
Depth : 860 feet. 
Throws water at least 60 feet above ground. 
11. CARTER'S WELL. 
Location: At foot of bluff in Carter 's brickyard in East Peoria, Tazewell 
county. · 
Elevation of curb; 465 feet A. T . (Map estimate). 
Pressure: Water now rises at least 20 feet above curb. 
Originally it rose 65 feet above the curb. 
Depth: About 370 feet. 
Main water, which is salty, comes from the lower ten feet. 
Four inch coal at 302 feet below the surface. 
"Section much like that of the Acme Harvester well ." 
12. 0oLEAN FACTORY WELL. 
Location: On bottom land, near northeast cor ner of section 31, T. 26 
R. 4 W., T,azewell county. 
Elevation of curb: 453 'feet A. T. 
Depth : 320 feet. 
L og. 
The drift is 90 feet deep. 'l'be shales of the coal measures were noted as having 
more "spar" and calcareous concretions than at other points, and the coal was tess 
pure, as if somewhat broken up. At a depth of about ~10 feet there was conslderabiP 
wbite chert (Burlington limestone) . Coal was discovered at 190 feet below surface. 
13. O'BRIA N WELL. 
Location: One-third mile west of the 11ortheast corn er of section 14, T. 25 
N., R. 4 W., Tazewell county. 
Elevation of curb: 738 feet A. T . (Map estimate.) 
Depth: 1,442 feet. 
Made in the summer of 1876. 
Water did not flow. 
Salt water obtained at a depth of from 600 to 700 feet. 
Sulphur water came from a depth of 1,050 feet. Water also obtained from 
a porus rock, ciJ,lled "Trenton" rock by the drillers, in the lowest fifty feet 
of the boring. This rock was porous. Flint was reported by the driller 
•t a depth of 1,200 feet from the surface. 
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14. PEKIN CITY WELL. 
Location: One-quarter mile south from the crossing of the Chicago and 
Alton railroad and the Atchison, Topeka and Santa Fe rai lroad in the east 
part of P ekin, Thzewell county. 
Elevation ·of curb: 630 feet A. T. (Ma p estimate.) 
Depth: 990 feet. 
Flow : 400,000 gallons per day. 
Salt water flowed from a stratum at a depth of 425 feet. 
Principal flow of sulphur water from below 850 feet. 
Very porous rock at 950 below surface. 
Water ri ses 60 feet above the g round. 
DrittSa~2dO f~~t.graYel 
Coal meas ures~ 180 feet. 
Soapstone and s late . . 
Log. 
Seam of coal .......... . ... . .... . ...... . 
Jlississippian~ D evonian., an cl SUurian~ 690 f l':'e t. 
'Vhite limestone rocks* . ......... . .......... . 
P orous stone• . . 
*'l'b is is a memory reconl, and these two items are evidently am iss. 
THE UNDERLYING RocKs. 
GEN ERAL STATEMEN T. 
I Thickness 
in feet. 
120 
1~ 
500 
190 
From the above notes and from what is known of the geology of 
the north part of the State, the nature of the strata underlying Peoria 
is readily made out down to the bottom of the deepest well . A study 
of the logs that have been accurately kept shows that there is a close 
correspondence among the several records, although made by different 
drillers and at different times. In the case of the Glen Oak park well 
the author was given an opportunity to examine the clril lings and 
succeeded in finding mi scroscopic fossils , by which the lower part of 
the shales intervening between the Burlington limestone can now with 
greater assurance than before be referred to the Upper D'evonian series. 
The evidence on which such reference has previously been made for 
the wells on the Illinois river was that of stratigraphic position only. 
On simi lar evidence the upper part of this bed of shale has hcen 
reg arded as the equivalent of the clay underlying th e Burlington lime-
stone on the 1\ [i. issippi. This conclusion has also be n verified by 
the fin ling in the Glen Oak well drilling o f ponge spicules. which 
arc known from these lays on the Mississippi. 
Excepting these a rgillaceous sediments and the Burlington limestone 
above th 111 , the cnti re section for the P e ria wells can be t ran·d in 
the r cords o f o ther b ring to their res, e tivc outer ps f~rthrr m>rth. 
Thi s is owing to the fa ·t that the Devonian and the L wrr "arlx)n-
iferous were ut away bv erosion before th coal measures 11 crL· laid 
down over th • northc.rn terr ito rv. 

Bull. No. S. Pl. --· 
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In the account which follows the different formations are given in 
the order of their stratigraphic succession, beginning with the oldest 
rocks. The correlation of the records is show11 in plate 22. 
THE ORDOVI CI AN. _',r , I' 
a. St. Peters Sandstone-The lowest formation exp1ored .by dri lling 
in the viCinity of Peoria is the St. P eters sandstone. This was pene-
trated to a depth of I99 feet by the well made at the Asylum · for the 
Incurable Insane at Bartonville. The drillers report the rock ni.e rely as 
St. Peters sandstone. This identification is doubtless correct, for it 
underlies the Trenton limestone, which has been explored by two o~p~r 
wells. 
b. Trenton-GaleNa Formation-The log of the asylum well 'riporls 
3IS feet of "Trenton rock" immediately above the St. Peters san,dstom!. 
The log of the Peoria Mineral Company gives a mor y descripti've 
account of this part of the section, and shows some unusual chao;ges 
in the nature of the strata. Under the uppermost t\Jenty feet, whi'ch 
is limestone, there is tw<enty-three feet of sandstone, and belo-iv ' this 
twenty-six feet of the "coarse sandstone." The lowest hundred ahd 
thirty feet are reported as "Trenton limestone." The typical Trenfun 
probably makes the lowermost r3o feet. This boring, no doubt; .pene-
trated the Galena formation. This is free from ,sapdy ' ~trata it;t ' tne 
north part of the State, and the sand and the coarse sa~<;I ' reported ' in 
this place is probably a cavern filling or the dolomite · of the G:1lega 
phase . . ~he. cavern filling hypo~hesis is all the more. likely; as .' <?ther 
evidence md'Icates an unconformity between the Galena' limestone and 
the overlying Cincinnatian formation in the reg i01i west of 
1
the Cin'cirt ~ 
nati anticline.* The combined thickness of the strata \vh ich it' 's'eems 
correct to r'efer to the Galena-Trenton formation , in this log measures 
I99 feet. The O 'Brian well , which is on the east side of the river, is 
reported to -have entered this rock and to have gone into it some half 
a hundred feet , a:nd it is said to have been porous and wate.r. bearing 
~~w~ili~ . 
c. The Cincinnatiwn Fon11ation-Three wells have pe1(.etnited this 
formation . The record of the asvlum well reads : "Shal e, 200 feet." 
The Peoria Mineral Company rec~rded fi ve different strata, wl;ich m~Ist 
be referred to this formation. There were three "slates," s,elj' 'IJ:.jl t~,d 
from each other. by two. strata of "black li mestone," one .six anfl .t)}e 
other ten feet thick. It 1s probable tha t the black appearan1=e of the~¢ 
limeston,es may have been due to the presence of pyrit~,s . of iron, whi~h 
often impregnates these strata. T he total thickness of the fi ve members 
of the formation, as reported f rom his boring, is I98 feet, only two 
feet less than the thickness reported from the asylum v,vell , · 
TH E SILURI AN. 
This formation furni shes most of the .artesian water now flo{ving 
in this region. It has been entered by no less than fotlrteen wells. but 
*The Geological Map of Illin ois. Stuar t \Yell er. B ull. 1. Il lino is Geo l. Sn l·,· .. p. 16. 
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ony two of these are known to have passed through it. In the Jog of 
the Peoria Mineral Company's well the strata which I refer to this divi-
sion measures 263 feet. The equivalent " lime rock" reported from 
the asylum well measures 265 feet. The several samples from the 
Glen Oak park well show that the lowest 235 feet in this we11 was 
drilled through a highly dolomitic limestone, no doubt of this age. 
Drusy quartz lined the surface of one fragj111ent from th,e upper part 
of the formation. In the drilli·ngs from the upper roo feet of the for-
mation several minute rounded and flat grains of quartz were observed, 
which contained a tangle of miscroscopic straight needles of some 
transparent mineral. The lower part of this limestone was seen to be 
quite coarse grained in places, and the drillings contained lumps of 
green clay such as is common in fi ssures produced by solution. Most 
of the records of the other wells describe the formation as " limestone" 
and " lime rock. " Parts of it are called "porous limestone ;" and 
" white chert," ''quartz'' and " flin t" are reported as present in three 
wells, in one case in the upper part of the formation and in two in-
st<l!ilces near the base. In one well seventy-six feet of brown sand-
stone is reported as the source of tl~e water near the middle of the 
formation. This is probably a mistake. If it is not, the sand is prob-
bly a cavern filling. Three feet of white sandstone and of pockets of 
clay lower down are reported from near the top of the Niagaran, in 
the Sulphur Water House Bathing Company's well. This sandstone 
may mark the division between this formation and the overlying 
Devonian. The forty-six feet of lim,estone which overlies is decribed 
as blue limestone, and this is usually not the appearance of the upper 
part of the N iagaran. The water which flows from the N iagaran has 
a strong odor of hydrqgen sulphide. 
DEVONIAN- KI NDERH OOK. 
Five records show the presence above the Silurian of some beds 
which average 283 feet in thickness and which a re overlain by a lime-
stone that is identifiable as the Burling ton limestone. The main and 
upper part of these beds is a shale, which has been variously reported 
by the dri llers as "slate," "slate rock," "white shale," " blue slate," 
"soft sha le." The lowler part, some eighty feet thick, is a limes tone, 
sometimes described as "blue limestone," as "white limestone" or 
merely as " limestone." Thi s limestone is, without doubt, of Devonian 
age. In the Glen Oak Park well it measu res eighty-five feet and i 
quite a pure carbonate of lime, which effervesce briskly with acid. 
The drillings contain frequent particles of crystalline calci te. everal 
minute f ragments of bryo-.wa and some other organic material were 
noted. In the Peoria Mi nera l ompany's log mention is made of the 
occurrence of "zinc" ( blende ?) n a r the t p of this limestone. 
All of these features a re charact ristic of the Wap ipinnicon and 
the dar Valley limestones, which ov rli the Niagara f rmation on 
the Mis~ i ssippi ri v r . in Rock Islan I county. 
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The overlying shale measures some 200 feet. The upper part of 
this shale has a g~eenish aspect. A microscopic examination of the 
samples from the Glen Oak park well shows the frequent presence 
of siliceous sponge spicules and some other organic fragments Gran-
uLes of pyrite were common. The middle part of the shale is gray and 
slightly calcareous and contains a few minute flakes of mica, small 
clusters of cubic crystals of pyrites and spores 'of some lycopods. The 
lowermost seventy feet of the shale is of an olive color and likewise 
has occasional minute flakes of mica and aggregations of minute crys-
tals of pyrites. In this latter part of the shale Sporwngites huronense 
I 
is quite abundant. 
The Central park record indicates some alterations in hardness in 
the upper part of this clayey member, and in the Sulphur Water House 
Bathing Company well a two foot blue limestone was penetrated, 
which appears to have yielded some water. An indurated stratum at 
I about the same level is reported in the Peoria Mineral Company's log 
I as "slate rock." 
I It is believed that the lowermost part of this shale is_ identical with 
the Sweetland creek beds overlying the Cedar Valley limestone, in 
II Muscatine county, in Iowa, and in Rock Island\ co. unty, in this State. 
Sporangites huronense is abundant in these localities. This shale is 
classified as a western formation of the Chemung period. The upper 
lpart of the shales in tlhe Peoria wells is probably equivalent to what 
I is generally known as the Kinderhook shale, underlying the Burlington 
lli.mestone farther to the south, for the Kinderhook shale is known to 
:contain fossil sponges at the latter place, and it has the same strati-
! graphic position. As the Kinderhook shales are classified with the 
I Lower Carboniferous, these shales may hence include the latest sedi-
1 ments of the Devonian age and the earliest deposits of the Carbon-
. iferous age. 
MISSISSIPPIAN (BURLINGTON LIMESTONE, ETC.) 
Between the coal measures and the Kinderhook-Devonian shales 
jjust described all of the logs record a lil11iestone, which, no doubt, is 
·the equivalent of the Burlington limestone on the Mississippi river. 
·All of the flowing wells have entered this formation and ten have 
passed through it. Six logs gave more or less complete records and 
' four give partial records of the materials which this formation con-
tains. The samp.J.es of drillings from the Glen. Oak park well consist 
of a light colored calcareous limestone mixed with much white chert. 
The uppermost thirty feet, also, in this well contained a considerable 
amount of green shale. The lowest forty feet had Jess chert and· no 
shale, but considerable calcite spar and some fragments of crinoid 
stems. Chert was seen by the author from the bottom of the Carter 
well and from the w.ell of the Acme harvester works, and it is reported 
from seven of the logs in his horizon. It is a white or light gray chert 
and resembles the chert in the Burlington limestone in appearance. The 
upper part of the limestone has yielded salt water in all of the wells, 
and the water bearing rock is close to the cherty strata. Above the 
main limestone alternations of the shale and bands of limestone are 
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'mentioned in the log of the Voris \v"ell. Some "slate" is reported from 
above the limestone in the logs of the Central park well and in the Peo-
ria Mineral Company's well . It seems likely that these apparently vari-
able beds may represent some later division of the Lower Carboniferous 
series, but in the absenee of fossils it is not possible to definitely 
locate the boundary be~veen this series and the coal measures. In the 
case of variable beds, considerable latitude is taken by drillers in their 
reports as to the noting of details. 
It is evident that the main limestone at this depth is about a hundred 
"feet in thickness. Not taking into account the log of the asylum well, 
thJe thickness of the strata which appear to be referable to the Bur-
-lington limestone and overlying Lower Carboniferous, varies from 94 
·feet in the Central Park well to ISO feet in the well of the Sulphur Water 
House Bathing Company. The average is I20 feet. There is hardlv 
any doubt that this variation in the observed thickness of these beds 
is at least partly due to an unconformity between the Mississippian 
series and the coal measur)t!s. This unconformity is general on the 
Mississippi, and it is indicated for this region by the disappearance 
o f the Mississippian limestone from the well records to the north. This 
rock is absent in the wells at Hennepin. 
PENNSYLVANIAN OR COAL MEASURES. 
The thickness of the coal measures varies from 232 feet , in the Voris 
.well , to 381 feet, in the asylum well. The variation, in part, is prob-
ably due to the uneven bottom of the Mississippian sediments on which 
the formation rests; to the inequalities of its surface produced bv 
erosion. · ' 
The asylum well, which is located, on the upland, goes through more 
than a hundred feet of coal measure strata , which overlie the beds 
penetrated in the other wells. T he average depth of the coal measures 
in the borings made on the river bottom is 270 feet. 1\Iost of this con- . 
sists of shales, in which are at least four seams of coal. These coal 
seams nowhere appear in outcrops in this region. The absence of any 
mention of the existence of these coals in some of the logs is clearly 
due to difference in the degree of detail of description. The detailed 
accounts show that the shales vary in color and texture. There are 
dark an d bituminous strata and seams of fire clay. lavers of limestone 
and eams with nodules of calcareous material. Some of the sediments 
a re near the limit between shale and fin e sandstone, such as '·argilla-
ceous sandrock" and "sandy shale." About twb-thirds of all is shale 
and perhaps one-fifth is sandstone. The rest is coal. fire clay. limest one 
~nd sa·ndy shale. 
DRII'T. 
r T he average thickness of th e drift shown in th . c records is eighty 
feet. T h least is twenty-eight fee t and occurs in the \ 'ori, well : and 
th 1110st is I so f ct, in Glen Oak park. Tn the wells 011 the lowland 
01G <; t o f th clrifl consists of sand . g ravel an I rive r silt. but there is also 
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occasionally some boulder clay. In the asylum well the depth of the 
drift is uncertain. The coal measures appear in a ravine close to this 
well, at about twenty feet below the level of the curb. 
General Section o/ the Peoria · Wells. 
8. Drift; sand, gravel and silt .... ............ . ... ............ . 
Unconformity. 
7. Coa.l measures; shale, sandstone, coal. etc ... : ................................... . 
Uncon1ormity. 
6. Mississippian (not including the Kinderhook); limestone with layers of chert 
and some shale .... . ... . ......... ... ... .................. . 
5. Devonian-Kinderhook; limestone below and shale above .. 
Unconformiry. 
'· Niagaran; dolomitic limestone with some chert . .. 
3. Cincinnatian; mainly shale .......... . 
' 2. Trenton-Galena; dolomitic limestone 
1. St. Peters sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . ... . .. . ... . . 
THE VI[ ATER BEARI NG HORIZO NS. 
!
Thickness 
in feet. 
80 
270 
120 
2B3 
26, 
200 
315 
199 
Three water bearing horizons have been tapped by the P eoria well s : 
the Burlington limestone, the Niagaran limestone and the Ordovician, 
including the Galena-Trenton formations and the St. I'eters sandstone. 
The Ordovicimtr-This is the deepest of all the formations penetr2.ted. 
In the asylum well the bulk of this water is said to hav,e come from 
the upper part of the Galena-Trenton limestone, but the supply is said 
to have increased when the boring entered the St. Peters sandstone. 
This formation is the principal water bearing rock in the upper Mis-
sissippi valley. As the sandstone is not separated from the. overlying 
limestone by any impervious stratum, it is v·ery likely that the waters 
in the. two formations are in hydrostatic commimication through joints 
and fissures in the overlying limestone. In Dave:1port and Rock I sland , 
lying only ninety miles to the northwest from Peoria, the same conditi011 
is indicated by the abs;ence of any notable difference in the head of 
the waters coming from these two formation s. In the Peoria Mineral 
Company's wdl this water was obtained in the Galena limestone at a 
depth of 1,400 f.eet. ·whether the water reported from the same depth 
(but from a higher level referred to the sea) in the O'Brian well was 
from the Ordovician, can not be definitely settled in the absence of 
a log . . 
Compared with the other artesian waters of this locality, the O rdo-
vician contains the smallest amount of solids in solution ; only about 
I ,6oo parts ir! a million. Most of this consists of sulphates of sodium 
and calcium, which are present in about i twice the quantity of the 
chlorine compounds of the same elements. 
The intake area of the Ordovician is in the north part of the State 
and in the south part of Wisconsin . 
The Niagm·mtr-This water has b,een tapped at depths ra:;,ging from 
seven hundred to a thousand feet. In most cases it has come f rom a 
horizon at nearly a hundred feet below the upper si.trface · of the 
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Niagaran limestone, where this is reported as of a porous texture, an.:' 
where cherty seams are reported in some instances. It may be surmisec 
that the greater mobility of the rock water at this lev.el first cause( 
the concentration of the silica in the form of chert and later increasec 
the porosity of the rock. In the Peoria .Mineral Company's well thi~ 
water was drawn from the uppermost surface of the Niagaran, or per· 
haps from the base of the overlying Devo:1ian strata, owing probabl} 
to some upward extensions of the porous rock. It is well known tha1 
the upper part of the Niagaran is characterized by pronounced loca 
variations in texture and bedding. In all the outcrops nearest to Peori< 
it exhibits oblique bedding. 
The water of the N iagaran formation is the principal flow in Peoria 
It now runs in nine w.ells. It contains about twice the amount of min· 
era! solids in solution present in the O rdovician water. Three an· 
alyses from as many of the P eoria wells show a notable constancy ir 
the mineral character of this water. Chlorine varies from 1,395 tc 
r,562 parts in a million and sedium oxide only from 1,452 to 1,4& 
parts in a million. Sulphates ( SO,) are present in less than half the 
quantity in which they occur in the Ordovician, ranging from 199 tc 
246 parts in a million. Com'mon salt is the chief mineral in solution 
making more than two-thirds of all the solids. The presence of hydro-
gen sulphide is a no less constant characteristic, readily detected bj 
its odor, though not appearing in the analyses. 
The Niagara outcrops over a tract of several thousand square mile~ 
around Lake Michigan, in this State, and in Indiana, and over anothet 
large ar.ea on either side of the Mississippi river, in this State and in 
Iowa. These tracts are the intake areas of the Niagaran water, espe-
cially the region on the Mississippi. 
The Burlington Limestone-The uppermost horizon which ha~ 
yielded flowing water is the main limestone of the Mississippian. This 
formation is separated from the Niagaran by the Devonian-Kinderhook 
shales, which effectually separate its waters from those of the lower 
horizons. Northward and eastward this limestone thins out and ter-
minates under the impervious argillaceous sediments of the coal meas-
ures, but to the west it outcrops in a belt along the Mississippi river. 
This belt is the intake area of this water horizon. Of course, it is 
possible that some water may also enter from the basal sands of the 
coal measur.es into the buried unconformable north margin of the 
Burlington. 
The Burlington water has been noted in all the Peoria wells, except 
at the Illinois Asylum for the Incu rable Insane. In six wells it come9 
from ledges which are reported to contain seams of chert, which, 
mostly occur in the upper part of the rock. In one instance the water 
is noted as coming from the middle part of the limestone and in one 
rase from the lowermost ledges. In the region of the outcrop of the 
fo rmation on the Mississippi rive r these same strata frequently g-ive 
issue to large springs. 
The water of the Burlington limestone carrier more minerals than 
either of the other two waters. Analyses have been made of san,ples 
from the wells of the Acme Harvester Works, of artcr's brickyard 
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and of the Peoria Mineral Company, and these show a close correspond-
ence. They vary from 7,Igr.8 to 8,859.8 of total mineral matter in 
parts per rnillin and average 8,284.9· Mor~ than nine-tenths of this is 
common salt. Sulphates (503 ) average !0.2 parts per million, which 
is only one-twlentieth the amount of sulphates in the Niagaran water 
and less than one-fiftieth the amount in the Ordovician. 
Comparative Table of Analyses of the Artesian Waters in tne Peoria 
Wells. (In parts per Million.) 
Potassium, 
Sodium. 
Ammonium, 
Magnesium, 
Calcium, 
Iron, 
Aluminum. 
Nitrate, 
Chloride, 
Sulphate, 
Silica, 
Totals 
K,O 
NazO 
NH, 
MgO 
CaO 
FeO 
Al,O, 
} ~:8: 
Cl 
so, 
SiOz 
Averages ... 
l 0RDOVICIA:N. BURLINGTON. 
25 .0 17.61 30.11 36 .8 ........ 1 ........ 
1
1 38.41 ........ 
5«.2 59'l.81,463.11, 452.4 1.486.61 ' · 071.8 3,358.21 4,036.0 
~u ... ~:~1 ~~·l ~f~ ~:i 1 , ~u .. ~n ~u 
... 2:! f ~:~ ..... 3:61 _ _ 2:g ... . ~:& _f_. 3: 0 .... d ... 2gg 
-' .7 .6 0.6 0.6 0.3 0 .7! 1.3 212.3 297 .01,562.51.395.0 1.425.0 4, 637.5 3.637 .0 4,579 .1 
486,8 537.2 198.8 246.0 226.1 1.0 14.4 15.2 
~~-~-~~-~~~-~ 
. ... ~~~~-3:~7~~~~-8:._B5~ ~~~ 
1.501.0 3.303 .6 8,284.9 
a. Analysis made by University of IlL Laboratory number : 10,380. 
164
_b. Analysis made by University of Ill. (Edgar and Carr) Laboratory number: 12, 
d. Analysis made by University of Ill., Feb. 20, 1902, Laboratory number: 1•),280. 
Analyst Robt. W. Stark. 
c. Analysis made by University of Ill., Sept 8, 1904, Laboratory number: 12,415. 
e. Analysis made by University of Ill. (J. M. Lindgren). Laboratory number; 
15,250, J a n. 25, 1907. Recalculated for compa,rison by Dr. J . P . Magnuson. Potas-
sium, calculated as sodium. · 
f. Analysis made by University of 111. , June 18, 1902. Laboratory number : 
10,464. Potassium calculated as sodium. 
g. Analysis made by Uni versity of Ill. , Feb. 20. 1902. Laboratory number :10,230. 
Analyst, Robt. W . Stark. 
h. Analysis made by University of lll. (J. )f. Lind·gren ) Jan. 24, 1907. Labora-
tory number : 15,24:1. Potassium calculated as sodium. Recalculated for comparison 
by Dr. J. P . Magnuson. 
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QUANTITY OF FLOWS. 
Data on the original quantity of water supplied by some of these 
·wells is as below : ' 
. (' 
From lite Niagarc;n_. 1 
Voris well 
Central P ark well ... . 
Pekin well . . .. ........... . ......... . ...... _ .......... . ....... . ... ..... . 
Sulphur Water House Bathing Company's well ... . 
Glen Oak P ark well ........... . ........ : ........... . 
Spring Hill well.. . ..... . . . ........ . . . 
Pulsifer "''ell.................. . ............ . . . .. . .. . 
Peoria Mineral Company well .... . .. . .......... . 
Asylumwell ............... . 
S tool( yards well (estimate) 
Total... 
From the Burlington. 
Acme Harvester Co'mpa.ny well (estimate) .. .. ... . 
Carter Brickvard well (estimate) ...... . . . ....... . .. . . 
Colean Factory well (estimate) .......... . ..... . ... ... ... , 
Total .. 
The Ordovician water is not now used;• 
Gallons 
per minute 
5.S 
416 
277 
250 
200 
150 
105 
Shut oft. 
Shut orr. 
400 
2.3 .. 
Gallons 
per minute 
100 
100 
100 
300 
The difference in the quantity of water yielded by the wells tapping 
the N iagara limestone is due to some extent to difference in the size 
of the borings, but it is evidently mostly due to differences in elevation, 
causing variation in pressure. The largest flows are from the wells 
with lowest curbs. This is clearly shown : .~ 
1
the following table: 
sPring Hill well 
P ulsifer well 
Pekin \Veil ...... . . .. . ............. . ..... . .... . 
Sulphur Water House Bathing Co. well. . . 
Central Pa'rl< well.... . . .. ........... , . 
Voris well. . .. 
I 
Elevation of curb, I Flow in gallons 
in feet A . T. per minute . 
.. 
.. .. 1 
550 
5,0 
530 
485 
·476 1 
455 
150 
105 
2ii 
250 
416 
5.&6 
HEAD OF FLOWS. 
Specific data on the original artesian heads are in most ca es not to 
he obtained. The water of the Mississippian limestone has a pre snre 
considerably lower than the other flows. This is indicated by the ' 
notes on the Voris well, which mention merely the fact that the water 
tapped at 317 feet overflowed, but records sixty-five fee.t as a minimum 
measure for the ri se of the lower water. The heio-ht to which the 
upper Aow rose in the a1ier well is given as sixty-five f et above the 
curb, which would make the head about 530 ab ve the sea level. Tn 
the Gl en ak park we ll the same wat r rose lo within six feet of the 
UDDEN.] ARTESIAN 'WELLS IN PEORIA. 333 
curb, which would make the ' head '528 above sea level. From the 
appearance of the flows at the wells, it i.s quite evident that the pres-
sure of this water is not:y,qual to that of the water of the Niagara lime-
stone. At the pres,ent time the Carter well has a head of only twenty 
feet. 
The head of the Niagaran and Ordovician W!<lters is nearly 6oo 
feet above the sea. In the asylum well the lowest water rose to within 
thirteen feet of the curb, or to a height of 592 feet above sea level. 
The elevation of the curb of the Pekin well is 530 feet and the 1\'ater 
originally rose to sixty feet above this. In the Peoria Mineral Com-
pany well the water is reported tO' have had a pressure of I20 pounds 
at an elevation of 475 feet above the sea. If the figure represents the 
height in feet to which the water rose above the curb, it corresponds 
exactly with the Pekin and the asylum wells, and this is probably the 
case. In most of the wdls the original pressure has diminished i·il the 
course of years, owing, no doubt, to leakages in the upper part of the-
well. In some instances it has been found necessary to repai·r the-
casing in order to maintain a sufficient flow. The flow of the Peoria 
Mineral Company well is said to have noticeably aff.ected the flow from 
the Glen Oak park well, and it has for that reason been shut off. 
As the Niagaran and the O rdovician waters are separated by a 
thick formation of shale, it would be natural to fi·nd a difference in 
their heads. · If there is such a difference here, it is probably not very 
great, for local observations fail to notice its existence. 
The head of the Silurian and the Ordovician waters is high enough 
to make them flow on all of the lowlands along the Illinois river , in-
cluding the extensive terrace flats south of Pekin, and also on the 
bottom lands of Farm creek, Kickapoo creek and of the two Lamarsh 
creeks, in Hollis township, north into Limestone township at least two 
miles. The Mississippian water will hardly furnish a reliable flo"· on 
the Illinois river terraces, at least not where these are highest, but it 
can be expected to flow everywhere on the lowest bottoms of the Illi-
nois river and of the Kickapoo and Farm creeks, and also for a mile or 
two up from tl1e river bluffs on the bottoms of the Lamarsh creeks. 
USES OF WATERS. 
The artesian waters are now used principally for drinking water and 
for baths and swimming tanks. The Pekin \~ell , the Central park 
well and the Sulphur Water House Bathing Company's well each sup-
plies water for swimming tanks. The hydrogen sulphide gas, which the 
Niagaran water contains, is believed by some to make this water par-
ticularly suitable for baths. The Voris well and the stock yards well 
a re used to furnish water for drinking purposes and for stock. The 
Glen Oak park well , the Spring Hill wdl and the Pulsifer well furni sh 
drinking water only, and the waters o.f the well of the Peoria Mineral 
Company are not how used for any purpose. The Carter's brickyard 
well is used for boiler water . The St. P eter wate r in the asylum well 
was for several yea rs pumped and used for all purposes in the insti -
tution, but the supply began to be in sufficient two years ago and it is 
now entirely di scarded. 
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TEMPERATURE OF WATERS. 
The temperatures of the flowing waters are known only in four in-
stances. These show an average increase with depth of 1.58° Fahr. 
for each hundred feet, if 50° Fahr. be taken as the temperature of the 
surface. 
Table S!towing Rate of Jncreau of Temperature, with Depth. 
Asylum \•:ell .. 
Pulsifer well ....... . 
Stockyards well . ... . .................. . . ... . 
Sulphur Water House Batbin2' Co. well. . . 
I 
Depth I Observed I in~:etaes~f of 
of temperature temperature 
main flow. · per 100 f t. 
from surface. 
:.·:·_.:1 !.:l i:: 
850ft . 
800ft. 
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.. I NTRODUCTION. 
T he area represented in this detailed map contains about ro~ square 
miles, situated at the northern edge of J o Daviess county. The follow-
ing sections are included in the map: Sections 15, r6, 17, 20, 22, 27, 
28, 29, 32, 33 and 34, town 29 north, range r east of the fourth prin-
cipal meridian ; sections 13, 24, 25 and 36, town 29 north, range I 
west of the fourth pr incipal meridian. Of the first g roup, sections 15, 
r6, 17, 20, 29 and 32, and of the second group, section 13, are fractional 
sectio·:1s. 
Thi s area is a part of the U pper Mississippi valley lead and zinc 
district, which has long been a producer of ores of these two metals. 
In the last few yea rs mining and prospecting have become very active 
in this dist rict. This increased activity is clue to the rise in price of 
both lead and zi·:1c and to the appreciation on the part of mining men 
that important bodies of zinc sulphide, with some lead sulphide, exist 
below the level of g round water . T he ea rlier mining was mainly for 
lead ore and was chiefly done near the surface and above the !eYel 
of g round wate r. · 
T he general geology and ore deposits of th is district have been dis-
cussed in a number of publications, of which the follmYing are some 
of the more recent :* 
H . F. Bain: Zinc a nd lead deposits of Northwestern Illinois; U. S. Geologi-
cal Survey, Bullet in No. 246, 56 pp., 1905. 
U. S. Grant : Repor t on t he lead a nd zinc deposits of W iscons in, with a n 
a t las of detailed maps; Wisconsin Geologica l a nd Natural History Survey, 
Bulleti n No. 14, X and 100 pp., 26 pls. , 1906. 
H . F. Bain: L ead and zinc deposits of t he Upper Mississippi Vall ey; U. S. 
Geologica l Survey, Bulletin No. 294, xi a nd 155 pp., 16pls., 1906. 
U. S. Gran t and E . F. B urchard: Descript ion of t he Lancaster and Mineral 
Point quadrangles; U. S . Geological Survey, Geologic Folio No. 14 5, 14 pp., 
4 m aps, 1907. 
T his map of a smal l par t of the lead and zinc district of Illinois is 
presented with the hOf>e that it may b e of service to those actually 
engaged in mini ng and prospecti ng in this vicinity and tha t it ma~· also 
be of . erv ice to those w ho fi nd use for any deta iled map. T his map 
is a continuation southward of imi lar maps made in \Vi. con in. It is 
hoped tha t further maps in I llinois 11 1ay be made in the futu re. 
The va lue o f such a map to the mi ning man depends to a consid-
erable ex tent upon the in fo rmation ava ilable when the map wa. made. 
T hi s map contai-ns info rmation ava ilable to Octpber, r9o6. Drilling 
~lpp·, ·r~t~ I r;rnrr~l'~'~ ! rfl ~11 1~~ (~~~~~. , ~ ~~ ~ ~:!, ct0.~~ ~~~~ 11 fw n 1) :~:~\~~;~·nF.~~l;n °Lll ~11bi~TJ~·~~~: ~~~~h~ 
WI RrnnMin {; <'o l o~lro l ond Nntu rn l l i1 Ft to • · ~· ~Ill' \'(' \' , nl ~ fo dlson . '11bt' olhN· puhll <'ntlon• 
mny bl' obtn\nl"d f i'OUI lhP l)ll·('cloT' or thr' n. ' . t. rologlcn l SHI'\' fl y. nt Washington, o. (", 
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is being constantly done in this distri ct, and1 the data f rom such clrill-
ing will give additional information as to the position of t he base of 
the Galena dolomite-an important horizon in mining. The Illinois 
Geological Survey earnestly requests that any information of this sort 
-not only for the area included in this particular map, but also for 
the adjoining areas-be sent to the survey at U rbana, Illinois. 
Only a brief sketch of the general geolog y and a re deposits is here 
given. Detailed information concerning these and other features of 
the district may be found by con sulting the publications already noted. 
OUTLIN E OF THE G EOLOGY. 
The geological formations represented in this district all belong to 
the Ordovician or Lower Silurian system. They comprise the three 
following divisions, named in ascending order : Platteville limestone, 
Galena dolomite a·nd Maquoketa shale. 
The lead and zinc deposits are confineclt to the Galena dolomite and 
to the uppermost part of the Platteville limestone, although small 
amounts of lead and zinc have been found in the Maquoketa shale. 
The rocks of this district are practically horizontal. There are, how-
ever, exceptions to this horizontality, and clips of a few degrees may 
sometimes be seen. Ordinarily, however, clips of these rocks are meas-
ured in feet per mile, rather than in angles. The particular horizon of 
importance in mining, and that upon which the altitude of the rocks 
is usually based, is the bottom of the Galena dolomite or the top of 
the Platteville limestone. This horizon is represented by structural 
contour lines on the map. 
Platteville limestone-This formation is the lowest in the district 
and outcrops only in one locality, i. e., along the Fever river, at the 
southeast corner of the area mapped. It comes to the surface here, clue 
to a small anticline, and disappears beneath the river both to the north 
and to the south. This formation has been struck in drill holes, but 
'ordinarily drilling stops at the top of the Platteville limestone. Its 
exact thickness i·n . this district is not known from clrillings. A few 
miles to the north , in \i\Tisconsin, the thickness averages about fifty-five 
feet, and approximately that thickness can be counted upon in the 
:.district here mapped. The next underlying formation is the St. Peter 
sandstone, which carries considerable water. 
~ The Platteville limestone may be divided into four division s, as fol-
:tows: 
F eet. 
,4. Limestone, principally in thin beds, and shale ... . ..... 10 to 15 
1
3. Thin bedded , brittle, fine-grained limestone... . .. 15 to 25 
2. Thick bedded magnesian limestone or dolomite . 15 to 25 
1. Blue shale, sometimes sandy . . . . . . . . . . . . . . . . . . 1 to 5 
In this clci strict the uppermost member, 1:. e., No. 4 , is exposed, and 
also the upper part of the next underlyi·ng nrembeL This upper 
member consists of thin beds of limestone with small laye rs of shale, 
the latter being sometimes almost lacking . The uppermost layer is 
-22 G S 
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frequently a blue g ray shale or clay. This is known as the clay bed, 
and its top is here taken as the line separating the Platteville limestone 
and the Galena dolomite. It is a horizon which is ordinarily easily 
recognized in drilling. \~'hile there are other shale beds, both in the 
Platteville and at times in the Galena, still this particular shale is 
associated, frequently above and always below, with layers of thin, 
glassrock like limestone and so can be recognized in drilling. More-
over, this shale, or clay bed, lies just below the oil rock beds of th( 
base of the Galena dolomite. 
The g lassrock, or what is known as the true glassrock of the lead 
and zinc district, is part of this upper member of the Platteville lime-
stone, and consists of a dense, very fine grained, .hard, conchoidally 
breaking limestone which ri·ngs when struck with the hammer. It is 
light chocolate color when fresh and weathers rapidly to a white or 
light gray. The typical beds of g lass rock are from 3 to 8 inches in 
thickness, and they are separated by thin partings of chocolate colored 
shale or oilrock. The lower beds at times have a peculiar mottled ap-
pearance. Together these beds of typical glassrock vary from about 
r8 inches to 4 feet in thickness, and form what is called in the district 
the main glass .layer. Exposures of this g lassrock are seen at the ruins 
of the old mill in the southwest quarter of Sec. 34, T . 29 N., R. I E. 
The upper part of the P latteville limestone is frequently highly 
fossiliferous, containing abundant remains of various kinds of animal 
life. One bivalve shell is quite common, and is characteristic of this 
horizon, It occurs just above the main glassrock beds and below, or 
even included in, the layer of shale which makes the limit of this 
formation . This fossil is a brachiopod, known as Orthis subaeq11afa. 
Gaena dolomite-This is the main formation of the district, both in 
thickness, number of outcrops, and economic importance, for it carries 
the chief ore deposits. It averages about 235 fee t in thickness, al-
though the thickness varies within the limits of this sheet from 220 to 
26o feet, the maximum thickness bei·ng reached in the northwest part 
of the sheet. The variation in thickness is possibly due to the unequal 
erosion of the upper part of tl1is formation before the deposition of 
the overlying Maquoketa shale; or, in some cases the apparent vari-
ation in thickness may be due to the lack of i·nformation as to the exact 
position of the top of the formation. Outcrops in such cases are not 
common , and the definite base of the Maquoketa is not always easy to 
locate. 
The Galena formation is essentially a coarse-grai·;1ed, gran11lar, 
crystalline, pa nts dolomite which weather~ into exceedingly rougl', pit- · 
ted and ir re ular forms. Not infrequently the rock breaks down in 
a coar c dolomitic sand. 
Th is formation may be divided into th e followi·;,g divisions: 
Feet. 
6. Dolomite, earthy and thi o-b dd ed . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~0 
4. Dolomite, coa rse-grain ed, thi cl<·bedd ed. with a littl e flint ...... . .. 60 
3. Dolomite, coarse-gr ained, thi ck-bedded, with much flint..... . . .. . . 90 
2. Dolomite, thi ck to thin-bedd ed, coarse to fin e gmined. lhe low r 15 
feet locally a lim s ton e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
l. Thln-hedd ed, fine-gra in ed l imeston e and blnl sh shale Int erbedded 
w!lh thin seams and \I S\Iall y on e 01' more lny rs or ('i1oro lal~-
colored enrbonnceous shnl o1· otlJ·oel< . . . .. .... . .. 2 to 10 
GRANT AND PERDUE.] LEAD AND ZINC IN ILLINOIS. 339 
This lower member is commonly not well exposed, and as a rule the 
amount of carbonaceous material here is not so abundant as farther 
north in Wisconsin. The base of No. I is regarded as the horizon of 
the true oilrock, which is a thin bedded, soft, carbonaceous shale, 
usually chocolate to black in color. In the Wisconsin district this 
bed of oil rock is from a foot to 4 or 5 feet in thickness and is a very 
marked horizon. In the district here mapped, however, as far as drill 
records seem to show, and as far as the exposures .go, the oilrock is 
not a sharply marked horizon. But there is at the base of the Galena 
a thickness of a few feet of shale and limestone mixed in with small 
seams of this carbonaceous shale or oilrock. 
The second division of the Galena is the one in which most of the 
ore occurs. In the main it is a coarse-grained dolomite free from 
flints. The lower few feet are, however, at times non-dolomitic and 
fine-grained and glassrock-like in character, and sometimes interbedded 
with thin beds of shale which is quite fossiliferous. An exposure of 
this member of the Galena may be seen at an old quarry on the west 
side of the Chicago and Northwestern Railway in the east half of 
Sec. 34, T. 29 N., R. I E. 
The other members of the Galena limestone-especially the upper 
member-are not very well exposed in this district. 
The Galena as a whole is rather free from fossi ls, but there are two 
horizons which are marked by a peculiar fossil known as the lead 
fossil or the sunflower coral-Receptaculites oweni. These occur more 
or less scattered through the formation, but are especially abundant at 
two horizons; first, at the top of the second member of the Galena 
formation, where they occur closely associated with the beginnings of 
the flints; and second, at another horizon at the top of No. 3 of these 
divisions of the Galena. In this upper. horizon these fossils are more 
abundant than at the lower. 
M oquoketa shale-This formation is not well exposed a·:1ywhere 
within the area of this map. It occurs on the higher ground along the 
turnpike running from Galena, Illinois to Hazel Green, Wisconsiil , 
and runs out on the hills both east and west of this turnpike. The 
thickness of this formation in the Upper Mississippi Valley lead and 
·zinc district is about 200 feet, but within the area here mapped the 
greatest thickness does not reach half of that amount, the upper part 
' of the formation having been removed by erosion. 
The Maquoketa consists essentially of bluish and greenish shales, 
tmingled with some thin beds of earthy limestone. The very base is 
'm layer, one to thre.e feet in thickness, of shales which contain an 
I abundance of small fossil bivalves. These fossil shells (Ctenodonta 
fecunda and Clidophorus neglecttts) resist weatheriilg much more 
strongly than does the material which encloses them , and consequently 
they r~mai·n after the rest of the rock is decayed. It is by means of 
these peculiar fossils, which occur along gulleys or along the sides 
of roads, that the base of this form ation is commonly located. DriJ1ing 
!through this formation does not seem to have been undertaken in thi'S 
area. 
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0RE DEPOSITS. 
The ores of this district are those of lead and of zinc. The origi·nal 
ore minerals are lead sulphide (galena) and zinc sulphide (sphalerite) ; 
with these are varying amounts of iron sulphide (usually marcasi te ). 
Above the level of ground water the galena has been very slightly 
altered, showing a li ttle chm1ge on the surface to lead carbonate. while 
the spha\erite has almost completely altered to a carbonate of zinc, 
known as dry bone or smithsonite, The earlier mining in this district 
was done mainly above the level of ground water, a·nd the ores were 
galena and sm ithsonite. The mining of to-dav and the future will be 
largely below the level of ground water, and the ore materials are the 
original metallic sulphides-galena, sphalerite and marcasite. 
The ore deposits occur in several forms, which may be g rouped un-
de r the headings of ( I ) crevice deposits, and ( 2) disseminated de-
posits. Crevice deposits are the conu11.on ones, and they take the form 
of vertical fissures and at other times of hori zontal and incl inecl fi s-
sures, these latter giving rise to the common deposits known as flats 
and pitches, for which the district is famous. In these crevice depos its 
the ore is frequently arranged in layers , from the wall rock out. in 
this order: first, marcasite; second, sphalerite, with a little galena: 
th ird, galena in large crystals. This third layer is usually lacking in 
the deeper parts of the m~nes some distance below the level of ground 
water. The di sseminated ores occur mainly near th e base of the Galena 
fo rmation, and are simply beds of limestone or shale which have heen 
more or less thoroughly impregnated with the metallic sulphides. 
The ores occur essentially in the Galena formation and the verv 
upper part of the P1atteville. In general th,e vertical crevices occur 
in the upper half of the Galena dolomite, whi le the flats and pitches, 
which form the main ore horizons of the district. are in the lower half, 
or more usually i·n the lower quarter of the Galena formation. The 
d isseminated ore occurs near the base of the Galena formation and . 
also in the upper part of the Platteville, altl1 ough within the immed iate• 
district of this map no deposits in the Plat~evill e seem to have been 
reported. They do occu r, however, a short distance to the north in 
Wisconsin . 
P1·ospecting-A few suggestions may be offered which it is hoper! 
will prove of use to those engaged in prospecting for ore deposit~ in 
this district. A t the present tim,e it might be said that most any piece ' 
of land in the lead and zinc distr ict is a feasible place f r prospecting, 
for o re deposits. T hat ore deposits. however, wi ll be found in eYery 
such piece of land is highly improbabl e. From the past historv of 
minin g- in th e di str ict and from our present knowledg-e of the structure, 
the orig in and the relation of the ore deposits . th ree rather defi nite 
rules f r prospec ting can be formulated. 
First. Tn the pres~nt sta te of devclopm nt it is a lways wi ' r to 
select for prospecting land which has in former years furni. hed con-
side rable I ad, or lead and zinc. ore ah vc th e level of g-round water. 
S uch cli stri ts can he recogni zed usuall y hy the charact er of th e sur-
face, w hich ha s hcen more or Jess comple tely honeycombed with ole! 
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workings. vVhil,e it is ·not possible to say that deeper ore deposits 
will be found only, or always, below these higher deposits of altered 
ores, it still is an almost universal rule that the deep deposits which 
are being worked today underlay deposits which were worked in 
years gone by. · 
Second. As the principal ores of the district, which a re at pr~sent 
being mined, or which will be mined in the future, are the original 
metalic sulphides, these must be searched for below the ground water 
level. It is therefore wise to select land in which there is considerable 
thickness-30 to so feet-of the Galena limestone below the level of 
ground water. In the district which is here mapped\ howrever, practi-
cally all of the land, except that immediately adjacent to the outcrop 
of the P latteville limestone, it is so situated. 
Third. The best ore deposits are known to occur in synclinal bao;i ns, 
either at the bottom or along the sides of such basins. It is wise, then, 
to select an area which has this peculiar synclinal structure. If below 
any particular synclinal there is a considerable thickness of oil rock, 
then the chances here are still better, for the oil rock seems to have 
played an importanV part in the formation of these basins as well as 
an important part in the formation of the crevices and in the precip-
itation of the ores. The strucfural contour lines on the map show 
the relations of these synclinal basins. One of the most marked runs 
approximately east and west through the centers of Sections 2I and 
22, T . 29 N ., R. I E . Just to the south of this. is a slight anticline, 
and then still farther south is a broad synclinal basin occupying most 
of the northern half of Sections 27, 28,and 29, T . 29 N. , R. I E ., and 
Sec. 25, T . 29 N ., R . r W. It. will be noted that practically all the old . 
workings and the present workings are along either one of the syn-
clinal basins already mentioned. Workings also occur along the 
northern slope of the first mentioned synclinal basin, and ore deposits 
may also occur in minor synclines which the map does not show be-
cause of lack of detailed information. Another synclinal basin, thus 
far little worked, is that which is shown on the map as running east 
, and west through the north half of Sections 32, 33 and 34, T . 21 N., 
R. I E. 
EXPLANATION OF THE MAP. 
The detailed map (folded in pocket ) which is here presented, shows 
various features which may be grouped under the headings of topo-
, graphy and geology. Expla·nations of the method of representing I these features on the map are here given. 
Topog1·aphy-The topographic features shown on the map may be 
grouped into three classes, as follows: (I) water, including streams, 
1 ponds, springs, ete.; these a re shown in blue; ( 2) features of an arti-
1 ficial nature, such as roads, railroads, vill ages, mi·aes, prospects, etc. ; 
1 these are shown in black ; (3) elevations and inequalities of the sur-
face; features of this character are shown in brown. 
l 
All elevations are referre,d to mean sea level. Series of level lines 
were run along the principal roads, and the heights of many points, 
especially road intersections, were thus accu rately determined. These 
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points are known as temporary bench marks and are commonly indi-
cated by blazes on fence posts or telephone poles. Such bench marks 
are shown on the map by small black crosses followed by brown 
figures showing the elevations above sea level. 
From the data obtained by leveling, supplemented by the use of the 
aneroid barometer, a series of contour Jines were drawn. Such li·.1e~ 
connect points of equal elevation above sea level and are drawn at 
regular vertical intervals. On this map the contour interval is te.:~ 
feet, and· the so and 1oo-foot Jines are made heavier and numbered. 
By means of such contour lines the form of the surface of the land 
·and the steep·.:~ess of slopes, as well as the elevation of the surface, is 
shown. This may become more evident by consulting a sketch (figure 
31) of an ideal landscape, which represents the sea in the foreground 
FIG. 31. Sketch of an ideal landscape. Reprodticed by permission of the Di rector ot 
the U. S. Geo logica l Sm·vey. 
and a river coming into the sea. The inunediate river valley is flat-
bottomed and is bou·nded on each side by steep slopes, above which 
the land r ises quite gradually on the east, while on the west there is 
an almost precipitous ri se to the top of a hill. The western side of this 
hilJ has a gentle slope. Figure A of plate 23 shows a model, viewed 
directly from above, of the same landscape, and on this model lines 
have been drawn corr.necting points of equal elevation. In figure B of 
plate 23 the above Jin es are shown alone; thi s fig-ure is a contour 
map (contour interval here is 20 feet) of the distr ict shown in the 
ideal landscape (figure 31) and in the model ( figure A of plate 23) 
of this la·adscape. VI/here slopes are teep, as on the wtest side of the 
river val ley, th e contour lines are close together; and where slopes 
a re more grad ual, as east of the river, the contour lines are farther 
apart, and a re eq ually spaced if the slope is uni fo rm. 
To refer definitely to son,e point on the map, take the junction of 
the roads ne.ar the south west corner of Section 33, T. 29 N., R. T E. 
J-J ere there IS a tempora ry bench mark, shown by a black cro s. the 
~l cvation of the bench mark being 882-44 feet above sea level. T he 
elevation of the ground at this point i omething more than 88o fcrt 
but less than 8go fe t. Going w st along the road fr m this •e>a <l 
junction, the ground is very level and it continues so with slig-ht intt'r· 
State Geological Survey. Bull. No. 8, Pl. 23. 
a. Model of Ideal Landscape. 
b .. Topographic Map of Ideal Landscape. 
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ruptions through the next section to the "west. The highest point 
reached by the road in this latter section is near the qenter of the 
section where it goes somewhat above 890 feet. Returning again to 
tlie same road junction as above, and going north, it is seen that the 
road descends rather gradually for about one-half mile and then, i-:1 
a distance of less than one-fourth mile, it descends over roo feet into 
the valley of the stream which enters the Fever rive r just west of 
Millbrig. 
Geology-The rock formations which outcrop in this district are 
three in number and the areas in which each formation actually comes 
to the surface, or immediately underlies the soil and decayed material 
of the surface, are shown by appropriate color symbols. The Maquo-
keta shale, the most recent of the formations in this district, occupies 
only the higher portions of th.e area. The main part of the area, and 
especially the valley slopes, are occupied by the next underlying form-
ation, the Galena dolomite. The lowl'!st formation, the Platteville 
limestone, occurs only near the southeast corner of the map. The 
boundaries between these formations are indicated by dotted black 
lines. 
In addition to the distribution of these formations, the geological 
map shows the altitude a·:1d attitude of the base of the Galena dolomite 
by means of a series of structural contour lines (green in color.) The 
arrows on these green lines indicate the durection of the dip of the 
rocks. 
Starting at the Wisconsin State line in Sectio.1 I6, T. 29 N ., R. I E ., 
and going southward, a green line, marked 66o, is soon crossed. This 
line indicates that the bottom of the Galena dolomite is here 66o feet 
above the sea level. The arrows show· that the rocks are dipping to-
ward the south. On continuing southward past the Unity Mine the 
base of the Galena dolomite continues to descend until, near the center 
of Section 2I, T. 29 N ., R. I E., it is something less than 630 feet above 
sea level and then descends again at the south edge of this section to 
less than 620 feet. 
By means of the contour lines (shown in brown) and the structural 
contour lines (shown in green) it is possible to determine how far 
it will be necessary to_ drill at any particular poi·nt to strike the base 
of the Galena dolomite. For instance, in the bottom of the valley i!llr 
mediately north of the center of Section 2I, T . 29 N. , R. I E., the con-
tour lines show that the bed of the stream is approximately 745 feet 
abov sea level, while th,e structural contour lines show that the base 
of the Galena dolomite is here a little less than 630 · feet above sea 
level, or approximately 627 feet. The difference between these two 
figures (i.e. 745 and 627 feet) , or II8 feet , will give the approxit~tate 
depth to the base of the Galena dolomite at this particular point. 

CONCRETE MATERIALS PRODUCED IN THE 
CHICAGO DISTRICT.* 
(BY ERN"ST F. BURCHARD.) 
INTRODUCTION. 
In connection with laboratory studies of the structural materials of 
the United States at the structural-materials laboratories of the United 
States Geological Survey in St. Louis, the writer spent several weeks 
in Chicago and vicinity, in the summer of r9o6, obtaining representa-
tive samples of concrete materials. The location, extent, and geo-
logical relations of the deposits sampled were noted, so as to supplement 
the experimental data obtained, and a general familiarity with the 
processes of preparation of material was gained. YVhen the more im-
portant laboratory work on the concrete materials of this district ohall 
have been completed a separate bulletin on the subject will probably 
be published. The present paper consists mainly of abstracts from 
the text of the proposed bulletin. 
The term Chicago district as used 'in this paper is applied to the area 
in northeastern Illinois and southeastern V!isconsin in which concrete 
materials are produced principally for the Chicago market. The main 
portion of the district is bounded rather definitely on the east by the 
Illinois-Indiana state line ; on the south by an east-west line passing 
about seven miles south of J oliet; on the west by the west line of Kane 
and Kendall counties, and on the north by an east-west line passing just 
north of Lake Geneva, Wis. The area thus embraced is a quadri-
lateral So miles from north to south and 55 miles from east to west. 
' About 500 square miles of this quadrilateral lies in Lake Michigan, so 
that there remains as land area about 3,900 square miles. (See fig. 32.) 
Councrete materials used principally in the Chicago market are pro-
duced also at three places beyond the area thus outlined, viz, Kan-
kakee, Ill., and Beloit and Janesvi lle, Wis. In a city having more 
than 2.ooo,ooo inha~itants it is to be expect ed that a g reat deal of 
structural material such as dimension stone, granite blocks, clay for 
bricks, tile, an terra cotta, as well as limestone, sand, and gravel for 
concrete purposes should be brought from considerable di stances. 
The significant fact has been brought out, however, during a brief study 
of the field , that Chicago and her environs, included within the area 
described above, produce practically all the concrete material that is 
~U.S. Geo1. Survey, Bull. ~40. H eprinted by pel'mission. with the adrlitlon 
oe d~ta on tP~ts furni !=: hed by the 'I' C's ting Division of the Bur('au of Eng •·aving. of 
the City of Chicago. 
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used locally, besides nearly all the ordinary dimension stone and 
common clays. The granite, marbles, and finer grades of dimension 
stones, flagging, curbing, and fire clays are brought from various out-
side states. The granite areas near Green Lake, Wis., the limestone 
area near Bedford, Ind., the sandstone area near Berea, Ohio, and 
the clay mines of Illinois, Indiana and Ohio, are all important con-
tributors to Chicago construction work. 
The importance to Chicago of a near-by and adequate supply of raw 
materials for concrete purposes is very great, especially as concrete 
construction in its various forms is at present making more rapid ad-
vances than any other type of such work. 
CONSTITUEN T M ATERIALS. 
VARI ETIES. 
The concrete materials produced in the Chicago district consist, in 
the order of quantities produced, of crushed magnesian limestone; 
sand, gravel, part of which is crushed; and Portland and natural 
cements. The crushed stone constituent closely approximates dolo-
mite in composition, and is derived from the Niagara fotmation , which 
underlies the entire district ; either outcropping at the surface or lying 
below thicknesses of glacial drift ranging from a few feet to 125 feet. 
The ·sand and gravel are derived from three types of material-( a) gla-
cial drift and outwash from the drift sheet, (b) shore deposits of the 
present Lake Michigan, and (c) deposits on old beaches of the former 
extended glacial lake. Cements, though manufactured at Chicago, 
are not strictly of local materials, the limestone that enters into thei r 
composition being brought from Fairmount, a point in east-central 
Illinois about 100 miles south of the district as defined in this paper. 
VALUE. 
It has proved difficult to ascertain exactly the value of the various 
materials produced in the Chicago district that are used in concrete 
work, for the reason that in making returns producers are not always 
able to state definitely the uses to which the whole of their output of 
broken stone is put. However, if we consider as concrete material 
all the crushed stone proclucecl, except that sold for flux and for lime 
burning, the approximate value of this material produced in the dis-
1 trist in 1906 was nearly $2,000,000. The value of sand produced 
' during the same period was $2os,soo, and that of the gravel was 
$198,034. The total value of these concrete materials was therefore 
a little less than $2,soo,ooo. Returns for I907 are not yet avaiable, 
but it is likely that the figures for that year wi ll not exceed those of 
1906, as general building operations were greatly curtailed during 
I907. The extensive construction work at the new town of Gary, 
Incl ., being built by the United States Steel Corporation, probably 
offset in part at least the general inactivity in Chicago, the stone for 
Gary being almost wholly derived from the Chicago district. 
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D ET AILED D ESCRIPTION OF MATERI ALS . 
N I AGARA LIMESTONE. 
Character and Distrib~tt ion . 
The Niagara limestone of the Silurian system underlies all but the 
southwest corner of the dist rict. It consists mainly of highly mag-
nesian limestone, but conta ins some shale nea r the base. U nder 
p robably nine-tenths of the a rea the rock is covered by g lacial dri ft 
and recent soil and alluvium, the total thick ness of which, in places, 
is as great as I25 fee t, although generally it ranges between 30 and 
So feet. T he exposures of Niagara rock a re mostly in the southeastern 
quarter of the dist rict as defined in this paper, and they a re due (a) 
to irregularities in the bed-rock surface, ( b) to stream erosion, or to 
a combination of t hese two causes. T he preglacial surface or bed-
rock topography was undulating as compa red wi th the present flat 
plain upon which Chicago stands, and the ancient hills of limestone 
are consequently buried by a less thickness of drift than the valleys-
in fact , in several places these limestone hills reach the present surface. 
\Vi thin the city limits of Chicago there are ten or more places where 
the limestone eithe r is exposed in a small a rea or else has been found 
to be so thinly covered by dri ft that stripping and quarrying a re prac-
ticable. West southwest, and south of the city there are 25 or more 
small, isolated exposures, at most of which quarrying is now or has 
been carried on. 
The main outcrop area in the district extends along the valley of 
Desplaines r iver from Sag .Bridge to a point ten miles below J oliet . 
H ere th e rock fo rms the valley fl oor, overlain in places by a few feet 
of alluvium or by outwash sand and g ravel, and in places it r ises 30 
to so feet in the bluffs. A few exposures occur also along other 
streams within the di strict, such as Salt creek near LaGrange, DuPage 
river near Naperville, and Fox river at Batavia, St. Charles, and 
South Elgin. (See map, fig. 32.) 
T he total thickness of the N iagara formation in the distr ict ranges 
from 250 to more than 400 feet, and it is probable that the original 
thickness was g reater th an this, because there was opporuni ty for 
preglacial erosion of beds lying above the present su rface. 
T he character of the rock at the various outcrops and quarries 
wi thin the area covered by the Chicago geologic folio is described in 
that fo lio by vVilliam C. Alden* Since the foli o was publ i hed im-
portant new quar ries have been opened within that area particularly 
a t Gary, L aG range and McCook. 
Just outheast of LaG range, on the northeast side of the Chicago 
Junction rail way, a re the quarri es o f the F edera l Stone Company and 
the L aGrange S t ne ompany, both o f which have been pened within 
th e last two or three yea , and a rc about zo feet deep. T he strata do 
not ou tcrop at this pl ace, a lth ugh they a1 pr ach within a foot or two 
of the surface, where the cover is th innest. The surfa of the rock 
~on of thC' C'h l<'fl i;O <1 1 !-~ ll'i<'t : c:rtlll1glc A tln~ U.S. fo lio t , U . S. 0 <'01. Sur-
v t•y , 1002. 
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is uneven, and a short distance to the eaqt, and northeast the cover 
becomes too thick for stripping. The rock has generally a slight dip 
to the southeast, but in places dips as steep as 20° were noted. The 
top rock is rather thin bedded, and generally is oxidized to a buff 
color two to ten feet below the surface, but is fairly white below the 
oxidized zone. The composition of the rock is shown by analyses four 
and five on page 355· 
A new quarry was being opened near McCook in the summer of I907 
by the United States Crushed Stone Company. The stripping is thin 
and when removed discloses beds that are much fractured and 
weathered to a light buff color the full length of the opening, about IS 
feet. Work is being pushed at this quarry, the excavation being 
facilitated by use of a steam shovel. Clay pockets are encountered 
in places in the limestone. The product is crushed and sold at present 
mainly for fluxing material. The average analysis (No. 7, p. 355) 
indicates the composition of the rock, and illustrates the fact that, 
although the material may be uniformly of a buff color, rather than 
white, it is quite as free from impurities as the unoxidized beds found 
at greater depths. 
From the analysis which is submitted by the stone producers the 
rock is seen to be a fairly pure magnesian limestone, closely approxi-
mating the composition of dolomite , and therefore highly desirable 
for fluxing purposes. On account of its buff color its value should 
not be less for concrete material, except where a very light colored 
stone is required for exposed construction. After the quarry reaches 
greater depth the lighter colored stone will be found. 
At Gary, southwest of McCook, is the new quarry of Dolese & 
Shepard. In August, I907, this opening comprised about IS acres 
and showed a section about as follows: 
Section of. Niagara Limestone at Do lese & Shepard Quarry, Gary, Ill . 
Soil and drift . . .. . .. . . . ............................... 6 inches to 4 feet 
Miagnesian limestone, buff colored, slightly stained and 
weathered into thin strata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 to 10 feet 
Magnesian limestone, light grayish blue, rang ing from fine 
grained and dense to fairly porous ; the beds are thicker 
than the surface rock, reaching a thickness in places of 15 
inches; a few clay seams are present where the bedding 
planes are irregular and in joint planes; fossils are abun~ 
dant . . . . 27 to 30 feet 
The rock lies almost horizontal, and is cut by· two sets of joints 
nearly at right angles to each other and ex-tending northeast-south-
west and northwest-southeast. In the section are three or four 
I 
bands of ligh pinkish-gray porous rock, 7 to 12 inches thick, that can 
be traced halfway round the opening or farther , and such rock is 
found to make the most excellent lime. Crushed stone, rubble, and 
I flux are the principal products here, and lime is soon to be burned. 
The composition of the rock at Gary is shown by analys is No. 8, 
page 355, which represents an average of 27 analyses , one being made 
each week throughout the last half of 1903, a total of 8r r carloads 
having been sampled. 
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The following section represents a quarry at Lemont: 
Sect i on of Qu arry of Western Stone Com pany, L emont. 
Ft. In. 
Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Magnesian limestone, ~hin bedded, cherty . .... . ................ . 
Magnesian limestone, in beds about 1 foot thick; contains some 
chert nodules . . . . . . . 
Magnesian . limestone, similar to above, but in beds 10 inches thick . . 
Magnesian limestone, massive, very cherty, in two beds of. equal 
thickness .... . ..... . .. ...... . . . .. .................... .. .... . 
Magnesian limestone. sparingly cherty . ...... .. ..... ......... ... . 
Magnesian limestone, cher ty, with "hacldy" fracture, in four thin 
beds ................... . .. ... ........... ... ... .... .... . .. . 
Magnesian limestone, gray, fine grained, chert free, massive bed ... . 
Magnesian limestone, gray, fine grained, chert free, in two beds, 1 
foot 5 inches thick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
li>Iagnesian limestone, fine grained, chert free, in one bed, called 
"Washington ledge" . . . . . . . . . . . . . . . . . . . ... . ... . .............. . 
Magnesian limestone, gray, fine grained, chert free, in two beds, 8 
and 7 inches thick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Magnesian limestone, gray, fine grained, chert free, one massive bed 3-11 
Water level of quarry. · 
The cherty beds at this quarry can not be used for dimension stone, 
but they make good road material and ballast. 
On the north side of Desplaines valley, about .three-fourths of a 
mile northeast of Lemont, the Niagara limestone rises 35 to so feet in 
the bluff at the qaurry of the Young Stone Company. Here the fol-
lowing section is exposed: 
Generalized Section at Quarry of Young Stone Company, Lemont. 
Soil ........ . ..•.• . 
Ft. 
y, . 
Gravel . . . . . . . . . . . . . . . . ....... . . ... . 
Magnesian limestone, thin bedded, weathered and fractured. 
.. . 3-4 
5 , 
6 . 
7 
Magnesian limestone, even, medium bedded, fine grained, buff non-cherty 
Magnesian limestone, even, medium bedded, cherty, gray ..... . 
Magnesian limestone, even, heavy bedded, cherty, light colored .. 
Magnesian limestone, thin to medium bedded, fine grained, non-cherty .. 
Magnesian limestone, heavy bedded, fine grained, non-cherty, light colored 
2 
6 
10 
Rubble, dimension and crushed stone are quarried from these beds. 
Down the river from Lemont to a point about ro miles below Joliet, 
the De~plaines valley is cut in the rock so that exposures are numer-
ous, both along the va lley sides a nd in quarries . excavated in the valley 
bottom. The sanitary and ship canal of hi cago, extending nearly 
to Joliet, has been cut in the rock along thi s part of its course. and con-
sequ ently a large quantity of broken rock is available here. This 
material is being gradually utili zed for riprap, b<1 1last , filling , ani 
crushed stone. A t L emont broken stone from the spoil hank~ of the 
canal is being loaded on barges and carried to hicago. where it is used 
in Jak f ront improv:em nt w rk a t Lincoln park. T wo miles below 
Lemont the W stern ton ompany pcrat s two rus h e r~ \\'hi h 
ar conve rting the rock o f th . p il bank int c ncr te material. and 
the pr du ct is shipped t hicago via the canal. The weathering of 
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the rock where it has been piled for ten years has not been great. The 
material is mainly hard and gritty, but the surface rock is, of course, 
oxidized on the outside. Some portions of the spoil bank naturally 
furnish rock that is preferable to that in other localities, depending on 
the texture and the amount of chert and of clay present. 
For about three mi les below Lemont the valley sides are lined with 
abandoned quarries, where excellent dimension stone was obtained 
in the days before concrete construction was extensively employed. 
The rock suitable for dimension stone, known to the trade as "Athens 
marble," is found in its best development at and near Lemont, al-
though good beds of it are found as far south as Joliet. Quarrymen 
have applied the term "tame stone" to rock that is fine grained, smooth 
textured, even bedded, and non-cherty, and such rock makes the best 
dimension stone. They have likewise applied the term "wild rock" 
to rock that is irregularly bedded, breaks with a rough fracture, and 
contains argillaceous material or chert or both. Such rock often makes 
very desirable crushed stone, and although it had to be discarded be-
fore the area of concrete, it is now as valuable for crushing purposes 
as the "tame stone," and by some producers is held to be preferable, 
for some of it is found to yield on crushing a more nearly cubical frag-
ment than the "tame stone," which tends to crack into thin chips when 
crushed. 
Within the city of Joliet, and for two or three miles north and south 
from its center,-the quarrying industry is active, about IS important 
openings have been noted in September, I907. On the west bluff of 
Desplaines valley, in the S. E. '4 section 33, Lockport township , the 
quarry of the Commercial Stone Company shows the following section: 
Section of Quarry of Commercial Stone Company, neaT J oliet. 
Ft. 
~..... ..... .... . ...... .. M 
Gravel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4·6 
Magnesian limestone, buff colored, weathered, tbin bedded, and cherty . . 5·9 
Magnesian limestone, light gray, even grained, in medium to thick beds. 
with a few cherty strata near tottom .. 37 + 
These beds dip 2° to 3° N . W., and are cut by two very prominent 
sets of joints. One of these sets extends N . 40° E. and the joint 
, planes are vertical, clean cut, or enlarged by solution, and are spaced 
1 at intervals of 46 to so feet. T he other set of join ts ex tends prac-
\ tically at right angles to the fir st se t, but he planes a re less regular 
' and persistent, and they pitch steeply to the southeast. Water de-
scending from the gravel above the limestone has opened numerous 
large channels through the rock, and many of these are filled with 
clay when opened in quarrying . Along one join t plane so much rock 
has been removed by solution that the upper beds have caved down 
into the opening. Rubble is the principal product of the quarry at 
present. 
On the east side of the valley, about one-fourth mile south of the 
north line of J oliet township , a quarry and crushing plant is operated 
by the State penitentia ry. The quarry is excavated below the level of 
the valley bottom, and shows the following section: 
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Sect ion at State Penitenti!t1'Y Quarry, Joliet. 
Ft. 
Black soil and limestone debr is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2 
Argillaceous limestone, tbin bedded and f!aggy, somewhat stained to buff 
or light brown color . . . . . . 
Magnes ian limestone in fin e grained, medium th ick, even beds ........ . 
~1agnesian limestone, rough grained, irregu larly bedded, in medium th ick 
beds . . ....... ... . . . ............ .. ........ . ..................... . . 
l\1agnesian limestone, hard, in thin to medium thick strata, irregularly 
bedded, with rou gh fracture and films of blue, hard, clay-like m ate rial 
distributed through the m ass. The color of the rock is light pin!<. . 
The rock obtained here is used for road making throughout the 
State. 
The Western Stone Company operates a large quarry near South 
Richards street, in the southern part of ] oliet. In this and neighbor-
ing quarries the Niagara limestone is exposed for more than one-half 
mile along the Michigan Central and Elgin, Jol iet and Eastern tracks 
to depths ranging from r 5 to so feet. The following section shows 
the general character of the upper part of the rock and its cover at 
this place: 
General Section at Quan·y of Westent Stone Company, Joliet. 
Ft. 
Soil, gravel, peat, and calcareous clay, with minute shells . 2-20 
Magnesian limestone, thin bedded, fl aggy and weathered to yellow or 
buff color on top; t he r ock is even bedded and fine grained (tame 
stone) . Lower beds become lighter colored and reach thicknesses of 
2 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 17 
Magnesian and argillaceous gray limestone (wild rock) in rough s u r-
faced, irregular beds, 1 to 3 feet thick, mostly chert-free. . 10-15 
Beds similar to above, but thicker bedded , and containing a little chert 
in small nodules, as well as considerable bluish-green argillaceous 
materials on the pitted surfaces of the beds . . 12-15 
The "tame stone" is used for dimension stone, flag stone, and curbs. 
The " tame rock" is entirely crushed. It is very hard and crushes i·i1to ' 
well-shaped lumps. 
T he beds are jointed, the planes t rending nearly clue northwest-
southeast and northeast-southwest. T he first-mentioned ioints 
appear usually to be inclined to the northeast, but those of the second ' 
set are more commonly vertical. There has been rather general 
though slight slipping of the st rata on the northwest-southeast joint 
planes. The displacement reaches 2 inches in a number of places, 
and the clownthrow is toward the direction of inclination of the j int • 
plane, or usually toward the northea t . Where the hade. or inclina- , 
tion, is in th opposite direction the clownthrow is there found to be 
in the direct ion toward which the plane is inclined. or , in oth r words. 
the miniature fau lt is everywhere a n rmal on<'. Tn working the rock 
adva ntage is taken o [ this general drop on the northca t id e of the 
joi·nt plane., as it is p ssiblc thus to pr~· loose and move slabs and 
blo ks with g reater fa ility than where thcr ' is no o ff clling in the 
beds. 
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As nearly all the quaries at Joliet are comparatively shallow, few, 
if any, additional facts would be brought out by further descriptions. 
In general it is shown that cherty beds usually outcrop in the river 
bluffs, and that below these cherty beds there are alternations of 
noncherty "tame" and "wild" rock, and in places beds that are 
sparingly cherty at 25 feet or more below the level of the flood plain. 
Southwestward down Desplaines Valley to the mouth of Rock Run 
the normal magnesian-limestone character of the Niagara remains 
constant, although exposures below the south line of Joliet Town-
ship are fewer because of the presence of gravel terraces in the valley. 
In the vicinity of Rock Run, however, and extending southeastward 
to the vicinity of Millsdale, is a bed of shale very similar to the Maquo-
keta shale that lies below the N iagara formation. About I r feet of 
this shale is exposed at the pit of the Millsdale Pressed Brick Com-
pany on the edge of the valley one-half mile east of Millsdale station. 
To the southwest of and stratig raphically below this shale lies a 
coarse-grained, roughly weathering fossiliferus limestone. It is 
cherty and in places contains large numbers of calcite nodules. This 
rock is exposed in the wagon road near Desplaines riv.er south of 
Millsdale, below the Atchison, Topeka & Santa Fe Railway culvert one 
mile southwest of Millsdale; in Rock Run just below the bridge of the 
Chicago, Rock Island & Pacific Railway; along Dupage river above 
the Rock Island Railway bridge, and at other places in the vicinity. 
Fossils collected from the exposure on Rock Run, where the relations 
of the limestone to the shale are very close, and from the Millsrlale 
locality, were submitted to Dr. Stuart Weller of the Illinois Geological 
Survey, and were pronounced by him to be Niagara forms. The shale 
did not yield any fossils where examined. The limestone below the 
shale is very dissimilar to Niagara limestone. It bears some resem-
blance to tihe Galena limestone, but unless furth er detailed studies 
. demonstrate the contrary, the rock must be considered as belonging 
to the Niagara formation, on the paleontologic evidence furnished by 
Doctor Vv eller. 
From an economic standpoint this limestone below the shale bed 
can not be regarded as of present importance to the concrete industry 
1 
for the following reasons:(a) Its texture is not sufficiently uniform, 
as it contains a mixture of calcite, magnesian limestone, and chert; 
and (b) its outcrop area is too remote for markets to enable it to 
compete with the better Niagara limestone, which occurs in prac-
tically inexhaustible quantities in mo-re advantageous situations. 
Therefore the survey of the Desplaines Valley for limestone concrete 
material available to the Chicago market was terminated with 
Millsdale as its southern limit. 
The thickness of the Niagara limestone in a city well at Ottawa 
street and Crowley avenue, Joliet, was reported by the city engineer 
to be 220 feet . B,elow this the record showed a bed of shale 140 
feet thick (Maquoketa), and next below was 225 feet of limestone 
(Galena) . There is thus at Joliet no record of a thin bed of shale 
toward the base of the Niagara. 
-23 G S 
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On Fox river the N iagara rock was observed to outcrop at about 
six places, and inasmuch as no special search was made for outcrops 
in the g ravel dish·icts there are doubtless others. Tw'o of these out-
crops a re on the east and west sides of Fox river about r mile north 
of the center of Batavia, and quarrying in a small way for local use 
has evidently been carried on here. Another outcrop was observed 
west of the river, in the northern part of St. Charles. 
A t South E lg in, on the west side of Fox river, the K iagara lime-
stone comes to the surface of the valley bottom and is being exploited 
at the quarry of Magnus & Hagel. The rock occurs in thin beds 
with irregular, horizontal, wavy bedding planes usually coated with 
thin seams of bluish-green clay. The rock breaks with irregular 
rough fracture and is rather cherty. At 20 feet below the top there 
are 3 feet of beds in which the chert nodules are large and almost 
predominate in the strata. The material is typically a '·wild rock" 
and is highly magnesian. The top 5 to ro feet of beds are weathered 
and stained to a buff color. T he rock is sparingly foss ili ferous and 
in places contains crystals of dolomite and pyrite. 
On the west branch of Dupage river, three-fourths of a mile south-
west of the railroad station at Naperville, is a small area of Niagara 
limes tone exposed by this stream. The rock has been quarried 
extensively here in former yea rs, but the workings are now aban-
doned and the pits are fi lled with water. The cover that was stripped 
ranged in thickness from 4 to 15 feet, principally of drift, and the cuts 
west from 40 to 70 feet deep. T he quarries formerly furni shed briclg : 
stone, dimension stone, rubble, and crushed stone. T he rock was 
apparently used largely in the construction of the older buildings at 
Naperville. Much of the rock obtained was massive bedded and 
even g rai·ned, and some was evidently cherty. 
CHEMICAL COMPOSITION. 
A n important use to which the N iagara magnesian li mestone is put 
in th e vicinity of Chicago is as a flux in iron and steel making. Ya st 
quantities of Lake Super ior ore a re smelted and the iron is co;w erted 
into steel at the works of the Illinois Steel Company at South Chicago 
and Joliet. At Indiana H arbor, Incl., the plant of the Inland Stee"l 
Company has commenced operati ons. and lhe U nited S late Steel 
1 
Corporation is errecting wo1·ks of such magnitude nea r the lake shore 
in northwestern Indiana that the construction of the new town of 
Gary has been begun . As the Lake ore contains a vcr.v low percentage 
of lim e a·nd magnesia, good Au x ing stone is very much in demand and 
many working ana lyses of the N iagara rock arc available. fell' of 
thc, e are g iven below : 
Analyses of Niaga.-a Limestone. 
No I SiO,. I A!,O, . I F_e,o:. I MnO. I CaCO,.a I MgCO,.a l Na,O. I K,O. I so,. I 
1.12 
... I 0 g~ I· o oa· 1.23 . 55 27.27 5 63 1.62 .02 
.40 . 40 
. 70 .90 
1.04 86 .80 
.28 .31 
8 1.10 
931 
.86 
9 17.30 1.33 .96 
10 1.99 .63 1.15 
11 1.90 .64 2.08 
P. s. I H,O. I Authority. 
minois Steel Co., Chicago .... 
U.S. Geol. Survey structural-
materials laboratories ...... . 
... Mariner & Hoskins, Chicago .. 
. Featherstone Foundry Co .. 
. . nR~~~~~oteei ·co:: ·ah·ic·ago::.:. 8 
Inland Steel Co., Indiana Har- ~ 
y~~~I~e:~~:.. ~ 
·~--~---------------t ~ 
et The lime and magnesia are here given in terms of the carbona.te in order more readily to show how closely the composition of the rock approaches tha ~ 
of dolomite (CaC03-54.35 per cent; MgC0 3-45.65 per cent.) 
1. From Dolese & Shepard, Hawthorne quarry. Avt~rage of 18 analyses made on 878 carloads of stone in 1904. 
2. From basal beds at quarry of Brownell Improvement Co .. 'l1horoton. Rock is burned for lime. 
3. From beds near middle of face of same quarry at Thornton. Rock can not be burned for lime. 
4.. and 5. Samples average from top 20-foot face at QlHlrry of li'ederal Stone Co .. Lagrange. 
6. From Oolese & Shepard, McCook Quarry. Average of 36 analyses made on 803 carloads of stone in 1903. 
7. From United States Crushed Stone Co., McCook. Average of 6 anaylses 
B. From Dolese & Shepard, Gary (Ill.) Quarry. A vera.ge of 27 analyses made on 811 carloads of s tone in 1903. 
9. ''Athens marble'' from L emont. Analysis furnished by Western Stone Co. 
10. and 11. Averaged analyses from quarry of Joliet Flux Stone Co., Romeo. 
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GENERAL · METHODS OF PREPARATION OF CRUSHED STONE. 
As nearly all the ston,e quarries in the Chicago district are in the 
form of pits excavated below the surrounding surface, the problems 
that have to be met are those peculiar to this type of quarry, and 
therefore the same fundamental principles are very generally observed. 
1\fethods vary considerably, however, throughout the district, accord-
ing to the size of the quarry, its stage of development, the character 
. of the rock, and the uses for which it is intended. In the initial stage 
the rock must be stripped of its overlying cover of soil and glacial 
debris. T his is usually done by means of scrapers, but in the case 
of deposits 5 or 6 feet thick a steam shovel may hie advantageouly 
employed, particularly where the same shovel can be used for further 
work in handling the broken upper courses of rock. A thickness of 
6 feet of cover is considered to be about tl1e maximum limit profitable 
to strip at present. Drilling and blasting are universally employed 
to break up the rock, but here again occurs a wide diversity in prac-
tice. Both steam and compressed air are used in drilling, the latter 
preferably on long lines. The depth drilled ranges from 33/, feet to 
24 feet. The charges also vary considerably in number, character, 
and strength. Most quarrymen use dynamite, although a few prefer 
black powder. 'hhe thoroughness with which the stone is broken up 
in blasting- contributes toward the economical operation of a quarrv. 
At some quarr~es large quantities of rock are shot out in huge blocks 
and these require reblasting and also a great deal of subsequent 
breaking with sledges to reduce the stone to a suitable size for the 
crusher. At one quarry, operated .by an 'expert powder man, holes 
are drilled 2 f~et apart, 4 to ro feet from the face, in two rows, and set 
" staggering." At times as many as roo shots are fired at once, and 
as a result very little reblasting is found necessary. 
At practically all the quarries equipped wi th crushers, the crushers 
are situated at the surface, above the quarry, so tlhat the rock has 
to be raised to them At the greater number of quarries the 
broken rock is loaded by hand and hauled in automatically dumping 
cars up an incline by cable. At a few of the larger but shallo~ 
quarries the rock is loaded by steam shovels. Rock for lime burning 
or for rubble is generally sel.ected and loaded by hand. In very d~ep 
pits platform elevators a re in use, so built tlhat they carry one or two 
loaded cars at a time. The character and capacity of the tram cars 
vary according to the general character of the equipment Of the 
quarry, cars of wood or steel that hold 2 to 3 ya rds of broken stone 
being used. In crushing the stone several types of equipment are 
employed, but each aims to break the stone and to separate it into 
definite sizes by dry screening. F or concrete purpo es the stone 
should be as free from dust as it is possible to make it. and therefore 
plants which pay especial a ttention to the s reening end of the 
process produce th e bes t g rade of concrete material. 
One of the la rgest and rnost effi cient plants in the eli trict consists 
of two mills, one equipp•cd with a No. 8 and th ther with a No 71/a. 
Gates gyratory crusher. besides two No. 5 rn hers each . Th capac- . 
ity of the two sets of rusher i respective ly abou t 200 t<Y.1s and 170 
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tons per hour, giving an average daily output of about 3,000 tons. 
The rock is put through rotary cylindrical steel screens, that give the 
following sizes : "Screenings," less than one-fourth inch ; " roofing," 
one-fourth to one-half i-ilch ; "concrete," one-half to 1 inch ; fine 
medium, r inch to r 0 inches ; "medium," r 0 to 2 0 inches ; macadam, 
20 to 5 inches; and fluxing stone, 5 to 7 inches, tfue last size being 
rejected by the coarsest screen. Crushed stone is screened dry as 
coiltrasted with the washing process to which gravel is subjected 
when crushed and screened. As a rule the broken stone comes from 
the quarry with little or no foreign material, and whenever a clay 
seam or pocket is encountered it is cheaper to extract the material in 
the quarry than to remove it by washing at the mill. Another 
large, newly built plant is equipped with one No. 8, two No. 5 and 
' two No. 3 crushers and four screens. The reported product of this 
I mill at the start was r,6oo to 3,00 cubic yards * per day. One plant, equipped with one No. 70 and two No. 4 McCuly crushers, is re-
I ported to average 700 to 8oo cubic yards per day of stone in five grades ranging from seven-eighths inch to· two inches, besides screen-
! 
ings. Still another system of crushers in use is the Austin. At a 
plant equipped with one Austin No. 7, one Austin No. 4, one Gates 
No. 3 crusher and two screens, the capacity per day is reported to be 
300 yards. , 
~ AVAILABLE LIMESTONE. The reserves of Niagara limestone in the Chicago district suitable for crushing into concrete material are practically inexhaustible. The 
[ supply in those city quarries that are hemmed in by streets and build-
ings is of course limited because city values will prevent areal en-
argement of the pits, and they must be sunk deeper until they reach 
the limit of depth beyond which it is impracticable to raise rock, or 
until they reach the underlying shale. It is thought that the deepest 
quarries still have more than roo feet of stone below their lowest 
levels, so that their continuation is mainly a question of costs, and in 
such quarries slightly increased costs of working are offset by central 
.location and consequent decrease of cost of delivery to consumers. 
In the discussion of the Niagara formation the distribution of avail-
able material has been outlined in connection with the description of 
'working quarries. The main areas are shown on the map (Fig. 32) . 
The Desplaines valley will probably aways continue to furnish the 
greater supply of crushed stone, although there is room for much more 
excavation at Stony Island, Blue Island, Thornton, Lagrangt', Naper-
ville and at points on Fox river. 
S a-nitary and S hip Canal S poil Banl~-The brok,en stone along 
the rock-cut portion of the sanitary and ship canal constitutes an im-
portant stock of material that is available without having to be quarried. 
Tests of this material made by the Chicago city engineerin~ dC'partment 
show that although the rock tested was necessarily taken from the out-
side, or weathered portion of the spoil bank, the character s1.ill remains 
good, and it must reasonably be expected that on the inside of the 
*The cubic yard is regarded as equivalent to l.l,t short tons. 
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pile also it should be sound. (See page 351.) From Willow Springs 
to Lockport, a distance of rs miles, the charmel is cut through rock. 
It is r6o feet wide at the bottom and r62 feet w1dc at water line, and 
the depth in this section averages 35 feet. Ti1e grade of the channel 
is 374 inches to the mile. The walls in the rock cut, having been cut 
by channeling machines, are smooth and perpmdicular, with offoets. 
The total amount of solid rock that has been excavated 
is estimated by the engineers of the sanitary district to aggregate 
rz,grz,ooo cubic yards. \il,lhen broken up by blasting and piled in 
minature mountain masses along the borders of the channel, the cubic 
contents of the material was largely increased. After nearly eight 
years of construction work, water was turned into the canal January 
2, rgoo, and for several years afterwards these mountains of stone piled 
along the right of way were regarded simply as an incumbrance. Re-
cently it has been planned by the sanitary district board of trustees 
to turn this incumbrance into an asset by selling the broken rock to 
parties who will erect crushers and convert it into stone for concrete, 
paving, etc. 
The board has estimated that there are about 20,000,000 cubic 
ya rds of stone in these piles-material enough to construct concrete 
docks from tl1e mouth of Chicago river throughout the length of the 
canal, Desplaines and Illinois rivers to St. Louis, following the course 
of the proposed inland deep waterway, or else the material could be 
used to construct a chain of concrete factory buildings and warehouses 
from Robey street, Chicago, where tll~e canal begins, to Joliet, 40 
miles inland. The price basis on which tl1e rock is to be disposed of 
by the sanitary district is roYz cents a yard and a portion of the net 
profits.* A beginning has already been m:ade toward utilizing this 
spoil-bank stone. As mentioned on page 351, the Western Stone 
Company is operating two crushers near the county line west of 
Lemont, and east of L emont the broken stone is being removed from 
the bank by steam shovel and shipped. without crushing, via barges 
on the canal to tJhe lake fwnt at Lincoln Park, Chicago, where it is 
used for riprap. This rock compares favorably in quality with 
freshly quarried limestone. 
Importcvnce to proposed deep watenuay-All the available rock, both 
i;1 the spoil bank and in place in the Desplaines Valley, is adjacent to 
rail and water transportatioa facilities and can be cheaply handled. 
These fac ts, in connection with. the almost limitless reserves of high-
quality stone, are not only of importance in assuring Chicago a 
plentiful supply of stone for crushing, but they have a-::J. important 
bearing on the economical construction of the proposed deep waterwa~· 
from tl1e Lakes to the Gu lf. I t must be rememb reel that most of its 
length the Illinois ri ver, along wh ich much concrete work would be 
n ecessary, flows through the coal measure a rea, cuttino- into soft shak• 
and sandstone and exposing few lime tone beds thick enough to quarr~· 
until the a rea of Mi sissippian rock is reached, ncar its mouth. There-
fore suppli es of crushed stone for c n ret work would have to be 
* P'rom nn lodustrl&l t>nm'J')hlet. Issued by the snntl l\ I'Y district. or Chicugo, 1907. 
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obtained at the extremities of this inland waterway, and the Chicago 
end may be said to be well pn;pared to furnish the larger share of the 
needed material. 
GLACIAL SA N D AND GRAVEL (OUTWASH AND MORAINE MATERI ALS. ) 
CHARACTER AND DISTRIBUTION. 
A:1other source of concrete materials in the Chicago district may be 
found in the sand and gravel of glacial origin, derived mainly from the 
drift of Wisconsin age. T he deposits here considered lie mai~ly within 
the morainal areas, but the character of many of the deposits is that of 
outwash material- that is, nearly clay-free, stratified gravel and sand, 
as distinguished from the morainal material, which is composed of clay, 
bowlders, and sand mingled in a confused mass. While the moraines 
of the Wisconsin drift sheet in northeastern Illinois and southeastern 
Wisconsin were being formed, there were streams of water i ssui~g from 
the ice sheet and escaping to Mississippi river by way of Rock river 
and the tributaries of Illinois river, the Fox, Dupage, Desplaines and 
Kankakee. These streams became overburdened with sand, g ravel, 
and silt derived from the g laciers, and as a result filled up their beds 
and valley bottoms to a grea~er or less exte~t. In some places they 
spread out the detritus in terraces, or subsequently cut a new channel 
through the filled-up valley, leaving residual terraces on the valley sides. 
The principal deposits of this type wlhich are of economic importance 
in the Chicago district are situated, as shown on the map (fig. 32), 
along Fox river between Camp Lake, Wis., and St. Charles, Ill. ; on 
Desplaines river at Libertyville and at and! below Joliet, and on Long 
Run, Spring Creek, and Hickory Creek, small eastern tributaries of 
Desplaines river near J oliet . Beyond the area on the map, in the valley 
of Rock river, outwash deposits are exploited for the Chicago market 
at Janesville, Wis. , and in Winnebago county, Ill. , one mile south of 
,Beloit, Wis. Besides these outwash deposits there is a thick deposit of 
morainal gravel being worked at Fontana, at the west end of Lake 
Geneva, Wis. 
The important Fox river sand and g ravel deposits in Illinois are near 
Cary, Algonquin, Carpentersville, Elgin and St. Charles, and the general 
characteristics of the deposits being worked may be indicated by de-
scriptions of a few typical workings. At Cary the deposits form a 
terrace on the north side of the river both east and west of the Chicago 
and Northwestern Railway, and are worked by the railway and the 
Lake Shore Sand Company. East of the railway the Lake Shore Sand 
Company has opened a face nearly one-half mile long. The present 
workings are at the northwest end of the face and disclose a bank 
about 40 feet high. The material ranges from fine quartz sand to 
bowlders, a few of which are I8 inches in diameter or larger. The bank 
is reported to average 75 per cent sand and 25 per cent g ravel, includ-
ing everything larger than torpedo sand. Tlte upper 25 feet of the• 
bank carries more gravel than that below, and in the middle third is 
found the coarsest gravel. There are a few ledges of partly consolo 
idated g ravel conglomerate, and locally near the base of the cut is 
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4 to 6 feet of sand that has been indurated by a dark furruginous ce-
ment, forming a sandstone. Such hardened crusts of sand and gravel 
are termed by the quarryme·n "hardpan" and this material has to be 
discarded, as the pit is worked by steam shovel and the hardpan ledges 
can not be cut by the shovel nor economically broken by blasting. 
West of the Chicago and Northwestern Railway the Lake Shore Sand 
Company is working a pit about 75 feet deep, below which water an<l 
quicksand are e·ncountered. The material here runs irregularly as to 
its content of sand and gravel, but wilJ probably yield a higher per-
centage of sand than the bani< east of the railway. The middle third 
(verticalJy) wilJ probably yield 75 per cent of sand, the upper part a 
little less, and the lower part a great deal more. The character of the 
material varies greatly from place to place, lenses or pockets of sand 
and gravel occurri·ng without apparent system. For instance, on the 
southeast side of the present pit there is a bed of fine sand, extending 
.30 to 40 feet above the bottom, whereas on the opposite side of the pit 
alternate layers of gravel and sand extend down within ro or rs feet 
of the base. At this cut there is apparently no "hardpan" present, 
a fact which also illustrates the variability of the local deposits. 
For two and one-half miles north of Algonquin sand and gravel are 
found on the sides of the small valley through which the Chicago and 
Northwestern Railway passes. Northward toward Crystal Lake the 
deposits of sand and gravel are reported to grow thinner. The de-
posits at present worked form the shoulder or border of the upland 
lying between this small valley and Fox river to the east. At the bank 
of the Aetna Sand a11d Gravel Company, about two miles north 
of Algonquin, the heaviest deposit of sand and gravel is about 
so feet thick, with 2 to 4 feet of soil above the reddish clay below. This 
clay floor is about 25 feet above the creek bed. The banks worked 
here are from 20 to 40 feet thick, and they yield on an average about 
one-third gravel and two-thirds sand. The gravel runs rather small 
and contains only a few bowlders, which are found at the base of the 
deposit. · At the top of the deposit and following the contour of its 
surface is a bed 5 to ro feet thick containing an equal if not greater 
quantity of gravel than sand. Below this the gravel and sand arf' 
interstratified in layers from a few inches to 4 to 5 feet thick, and also 
are· mixed together. Cross-bedding is seen at many places in the sec-
tion and beds having this structure are so firmly consolidated hy a 
calcareous cement as to form hard conglomerate or hard sandstone. 
In places this material bas assumed tubular or "pipy" shapes. Such 
material sofcens with exposure but does not disintegrate entirely. The 
finest sand is nearly all made up of quartz and other crystalline rock, 
but gives some effervescence in acid. The coarse sand effervesces more 
free ly, showing a large proportion of calcareous material. A carload 
of 1-inch g ravel showed nearly 20 per cent (roughly estimated) of 
crystalline pebbles, the remainder beino- mainly dolomite with some 
chert. 
On the east side o f Fox river, one and one-half miles below Algon-
quin, is the pit of the Richardson Sand ompany. The hank worked 
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here is in the top of so feet of the range of hills that rise ! so feet abo':e 
Fox river at this place. A general section of the matenal exposed m 
the cut is as follows: 
General Section at Richardson Sand Company's pit near Algonquin. 
Foot. 
~~~~e~":~d ~~~~er~: -~~~Y -~~~~;~, · i,; -~l;,:c~~ - ii,i, · t~ ·2 'r'e~t - i,; ' .ii~,;.~t~~.'. : 10~i~ 
Gravel, medium sized, with a small proportion of coarse material 
partly cemented to hard conglomerate .......... . ..... ... c • • • • • • • 9 12 
Gravel, medium sized and streaks of cross-bedded sand..... . . . . . . . . . 8-14 
sa;,_~v~n~ -~~~~~~~. ~~. ~~~~~~~·- -i~- _c_r_o_s_s:~:~d:~. ~e~~~~ _wtt~. :~~ke:~. ~~ 12_15 
Clay. 
This deposit contains an unusual proportion of coarse material, 
some of the bowlders being angular slabs of Niagara dolomite so thick 
as to show more than one stratum. Many of the large bowlders are 
of crystalline rock. The above section can not be regarded as per-
sistent, however, for the variation in the character of material from 
point to point is very abrupt. The yield of sand and gravel is about 
equal in quantity, although there is a larger proportion of sand than 
gravel in the bank. This is due to the fact that part of the sand is 
too fine to be caught by present methods of separation and is COitse-
quently washed away with clay and silt to the settling pond. When 
stripped, the surface of this gravel is almost level. 
From Carpentersville to Algonquin on the east side of Fox river de-
posits of sand andt gravel are found in placee, but not continuously. 
For much of the distance the clay which underlies the gravel rises 
high and lies nearly parallel to the contour of the hills, so that the 
gravel is too thin to be profitably worked. On the west side of Fox 
river valley there are also high bluffs, largely of clay, on top of which 
sand and gravel occur, but the deposits have not yet been worked be-
cause of lack of transportation facilities and irregularity in thickness 
of the material, and because the present demand! is supplied from de-
, posits more advantageously situated. 
South of Elgin there are sand and gravel deposits worked on th e 
. west side of Fox river near Coleman and r mile north of St. Charles, 
and on the east side of the river at Hammond and r .Yz miles east of 
Coleman. 
Near Coleman, between the Illinois Central Railroad and Fox river, 
gravel deposits are worked by the Richardson Sand Company. At 
this pit the workipg face is rs to 30 feet thick, although the clay which 
underlies the deposits has so uneven a surface that the gravels thi·:t in 
places to 6 or 8 feet. Overlying the sand and gravel is 4 to s feet of 
fine-grained silt. The material being worked yields about three parts 
of sand and one part of gravel. The gravel is mainly small in size, and 
~he sand is rather coarse, mos~ly a torpedo grade. The r-inch to r.Y, -
mch gravel appears to contam ro to rs per cent of crystalline ma-
terial, and the finer gravel a still higher percentage. At the base of 
the deposit _are _many rather large bowlders of dolomite and granite, 
2 to 3 feet m dtameter. The sand and gravel instead of occurri·:1g in 
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separate strata as in the region near Algonquin, are rather uniformly 
mixed together, and no " hardpan" or consolidated conglomerate was 
noted. 
East of the river and south of the Chicago, ~\IIi lwaukee and St. Paul 
Railway at Hanunond is the pit and plant of the Chicago Gravel Com-
pany. The sand-gravel deposit lies upon a clay floor that is slightly 
uneven. The deposit reaches a total thickness of 27 feet in places 
and the stripping averages about 2 feet. A few bowlders 2 to 3 feet 
in diameter occur at the base, but i·n the bank the gravel is unusually 
uniform in size, rarely running into large cobblestones. The sand is 
a good sharp torpedo, not very fine. It contains a small proportion 
of lin~e, reported to be about 2 per cent. The proportio7! of sand to 
gravel in the bank is said to average about 55 to 45- No conglom-
erate nor " hardpan" was noted, but lenses of clay were found to occur 
in the bank. One of these noted at the time of visit was 6 feet thick 
in a bank 22 feet i7! length. lVIost of this clay, fine-grained and silt-
like material, can be kept out of the product by a skillfully manipubted 
steam shovel, although some of it is certain to be loaded with the sand 
and g ravel and it cannot be eliminated entirely in the washing. 
O ne mile north of St. Charles, on the west side of Fox river. is the 
pit of the American Sand and Gravel Company. The deposits here 
reach a thickness of 35 feet. Below the sand and gravel water is en-
countered in quicksand, before the underlying clay is reached. The 
base of the deposit is therefore low, not far above the level of Fo:o.. 
river and of the creek to the south of the pit. Gravel anCI sand in 
about equal parts appear to constitute the bulk of the material. The 
gravel ranges from small to course sizes, and some cobblestones go to 
the crusher in nearly every yard of material excavated. 
Notes on the g-ravel pits along Fox river would not be complete 
without mention of two points just north of the State line in Kenosha 
County, Wis. Alt Capp lake are some abandoned pits owned by the 
\'Visconsin Central Railway. The deposits here are reported to have 
been thoroughly prospected, but to have proved not to be of promis· 
ing thickn ess nor cleanness. Below 2 to 3 feet of soil there lies about 
5 feet of fairly good gravel in the higher pa1is of the banlc Below 
this there are alternate seams of clay and quicksand containing heavy 
bowlders. ·washing and crushing would therefore be involved to too 
great an extent for practical purposes. 
Nea r vViJmot, Wis., is a pit tl1e output from which i taken by the 
American Sand and Gravel Company. T he pit is a straight cut into 
a terrace of Fx rive r and shows the following section: 
SECTION O>' GRAVEL PIT NEAL< W1LM0'1'1 WIS. 
li'eet. 
1. Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2 
2. Gravel and sand. The gravel Is clean and ontains about 15 pet· 
cent of crystalline t·ock, t he remainder being dolomite. About 15 
ller cent oC the g ravel runs lar ger than 2 inches...... . . ........ -H 
3. Qulcl<sancl and silt, very flue-gt·ai11 d mat l'ial ontainlng about 60 
per cent oC quartz, the balance being lay minerals...... 14-15 
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4. Gravel, similar to the upper gr avel bed (No. 2) ........ · · : . · · · · · ·. · 
5. Sand, fine grained, to quicksand. In the aggregate this bed. IS 
coarser than bed No . 3, contains a hi gher percentage of Silica 
and less clay .... 
6. Quicksand and water. 
20 
15 
The beds of quicksand inclosed in the gravel vary in thickness and 
do not conform in contour to the present surface of the terrace. In 
ge::teral they appear to dip toward the northeast . an~ to pinch out in 
various directions as if lens-shaped. The matenal IS reported to be 
composed of the various grades in about the following proportions: 
PROPORTIONS OF SAND AND GRAVEL I N PIT A'l ' WILM01', WIS. 
Per cent. 
Concrete sizes, one-half inch to 1¥, inches, of which about 20 per cent 
is crushed gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Roofing gravel, one-eighth inch to one-half inch , total. . . . . . . . . . 20 
Sand, fine grained, with a small proportion of torpedo size. I t is mostly 
quartz and fairly free from quicksand and clay. . . 60 
100 
On the west side of D esplaines r ive r at L ibertyville is the sand 
and gravel pit of the Lake Shore Sand Company. The deposits seem 
to be mainly west of the river in this vicinity and are comparatively 
thin. This deposit is the thickest in the locality, and it ranges from 
5 or 6 to 25 feet in thickness above water level. Test wells are re-
ported by the op!erators of the pit to show 20 feet of gravel below 
water level. The water level varies I to 2 feet during the yea-r, and 
the cut is deeper or shallower accordingly. A section made at the 
southeast end of the cut, where material was being obtained October 
3, I9ci7, is as follows : 
SECTION OF SAND AND GRAVEL BA NK A1' LrnERTYVILLE. 
Feet. 
Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2 
Fine sand , loam, and a little gravel.. ..... . . . 0-4 
Clay lens, saucer-shaped in profile. ....... . ... .. . . . . . . . . . . . . . . 0-1 
Gravel and torpedo sand in alternate beds, 11,4 to 2 feet thick, cross-
bedding common. The gravel is mostly smaller than 4 inches. The 
proportion of sand to gravel ranges from 2 to 1 to 1 to 1, but w ill 
average close to 1.5 to 1. . . . . . . . . . . . . . . . . . . . . . . . 16-20 
Gravel, sand, and water (reported 20 feet to clay.) 
The usual sizes of sand and g ravel a re produced here and an ad-
ditional product wortny of note is the unwashed run-o£-bank sand 
and gravel, including all material smaller than r y,( inches that is 
used in road maki-,<g. It is stated that the loam present exerts a ce-
menting action that makes the material of value as a bond when laid 
in alternate layers with crushed stone in macadamizi-ng roads. Unsuc-
cessful efforts have been made to pump the sand and gravel that lie 
below water level, the result bei-ng that the pumps were soon choked 
by the gravel. It is proposed to attempt at some future time the dredg-
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ing of these deposits. It would seem worth while to utilize these sub-
merged materials, as the visible supply of gravel above water level is 
diminishing rapidly in this locality. 
Farther down the Desplaines valley deposits of sand, gravel and 
bowlders are scattered at irregular intervals and many of these are 
worked from time to time in a small way for local purposes. One 
such deposit is about a mile north of Willow Springs. The mai·:1 
deposits, those that are at present affording material sufficient for 
the operatibn of crushing plants, are at and below Joliet. Hickory and 
Spring creeks have built up deposits of gravel in their valleys and in 
the Desplaines valley near the junction of the two creeks. 
On east Washington street, Joliet, the Chicago Gravel Company 
operates a pit and crusher. The deposit varies greatly from place to 
place. 
The gravel and sand are cross-bedded in places. The clay content 
of the gravel averages about 20 per cent. The gravel consists mostly 
of dolomite, with a few crystalline pebbles. In places the material 
is hardened by calcareous cement to a conglomerate. The sand is fine 
to coarse grained and of dark color. It contains comparatively a 
high percentage of limestone and dolomite grains and of clay, with 
relatively a low proportion of silica. 
The clay seams thin out to the north and south. Characteristic 
of the bank on the east side of the pit are that no beds of fine sand 
appear in the section and that the gravels are more even bedded than 
elsewhere in the pit. 
Another plant of the Chicago Gravel Company is on the east side 
of the valley about rY, miles above Millsdale, adjacent to the Santa 
Fe and Chicago and Alton railways. The deposit worke~ here is in 
the form of a terrace or a bar in the Desplaines valley and consists of 
material ranging from sand and loam to bowlders 2 feet in diameter. 
The bottom of the cut is in gravel, but reaches ground-water level. 
which is practically at the level of the water in the river and fluctu-
ates with it. The deposit is about ro feeti thick on one side of the 
cut and 20 feet thick em the other. The ·gravel and bowlders are com-
posed principally oChard dolomite, but about 5 per cent of crystalline 
material is present. The loam and sand are highly calcareous. Th e 
sand and gravel deposits in this vicinity and southward to the mouth 
of the Dupage are extensive, and thus far have been only very slightl v 
utilized. 
Certain important deposits of sand and gravel which, although at 
considerable distance from Chicago, are so directly connected by rail -
roads with the city that they are worked to advantage should be :nen-
tioned in these notes. Such localities are in southeastern Wisconsin. 
at Fontana, Janesville and Beloit. 
At Fontana, at the west end of Lake Geneva, the Lake Geneva 
Gravel and Sand Company is exploiting a thick gravel bank. Tht' 
deposit is part of the Darien moraine of the Delavan lobe of the Lake 
Michigan glacier, acorcling to Alden.* The ma..ximum thickness 0f 
•Atd •n. w. f' .. ~'bo nctnvnu lnb<> ot the T.nke Michigan glacler: Prot. Peper U. ~ 
Geol. Su..vey No. 34 , lOOG, Pis. IV, X, nnd X. 
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the cut is about 90 feet. Two or three feet of soil is stripped from 
the top by means of scrapers. A general section shown by the cut 
is as follows : 
GENERAL SECTION OF GRAVEL PIT AT FONTANA, WIS. 
Feet. 
Soil with a few large bowlders at base...... .. . ....... . .............. 2·4 
Clayey, loamy, fine sand, of brownish color, contain.ing a little gravel. 6-7 
Coarse, cobblestone gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Sand, thin ledge. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 1·3 
Gravel, rather coarse, with some sand, mainly concealed by talus to 
bottom of cut. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30·60 
The gravel runs unusually large, as compared · with the Fox river 
and Rock river deposits. In the larger gravel there is fairly !ar.ge 
proportion, perhaps IS per cent, of crystalline rocks, many of which 
are dark colored. The remainder of the gravel is mostly dolomite and 
limestone, largely of Niagara age. The proportion of gravel to sand 
is reported by the operators of the pit to run about 3 to 2, and in 
places a still higher proportion of gravel is found. At the west end of 
the pit there is considerable firmly cemented conglomerate. 
There are apparently similar deposits still undeveloped in many of 
the hills at the west end of Lake Geneva, although none are so easily 
accessible as the bank just described. 
Near Janesville, Wis., the outwash deposits of Rock River Valley 
and tributary valleys are worked for sand and gravel. On south 
Main street, about I mile southeast of the middle of Janesville, a sand 
and gravel bank is exploited for the manufacture of sand-lime brick. 
cement shingles, and concrete blocks and posts. The face of the 
bank is about 25 feet in height. The upper 8 to IO feet carries sand 
and gravel in the proportion of about 5 to 3, but below this the ratio 
increases to about ro to I. The gravel is small, few of the pebbles 
exceeding 3 or 4 inches in diameter. The material is very clean, and 
the sand is rather fine and composed almost entirely of quartz. 
On the line of the Chicago, Milwaukee and St. Paul Railway, about 
2Y, miles east of Janesville, is a sand and gravel bank worked by the 
Knickerbocker Ice Company. The face of the bank is so to 70 feet 
in height. The material consists of small, clean gravel and clean 
quartz sand, much of which is of rather fine grain. The upper half 
of the bank is reported to carry sand and gravel in about equal quan-
tities, but in the lower part sand predominates in the ratio of about 
5 to 2 . . The sand occurs in beds of fine to torpedo size and in beds 
with gravel; and at the bottom is a sand bed probably 25 feet thick, 
only 12 feet of which is utilized, as the material is a little too fine for 
torpedo size. The normal stripping is 2 to 4 feet, but in ravines that 
cut down into the deposit it will run as thick as ro feet. The gravel 
rarely runs larger than 3 or 4 inches and yields concrete gravel con-
taining so per cent or more of crushed rock. The product goes mainly 
to Chicago markets. 
About I mile south of Beloit, Wis., in Winnebago County, Ill. , is 
situated the sand and gravel bank of the Atwood-Davis Comoa:1y. 
This bank is on the east side of Chicag;o' and Northwestern Railwav 
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main line and is in the Rock river valley. The cut extends about one-
third of a mile from north to south and is about 35 feet in height. The 
gravel is overlain by rY, to 2 feet of black soil at the north, but to the 
south and east there is a bed of fine sand, 6 to 12 feet thick betwe~n 
the gravel and the top soil. This bed of sand form s a low ridge and 
also fills a shallow depression in the sur face of the deposit. It is 
t roublesome, as the sand is too fine for torpedo size and does not con-
tain sufficient clay, except in small pockets, to make a moulding sand. 
Below this, g ravel and g ravelly sand alternate in layers 2 to 3 feet 
thick. The gravel ranges in size from small to medium, 4-inch pebbles 
being about the largest. About 15 per cent of foreign crystalline ma-
terial is present in the gravel. The cut is worked to the level of the 
underflow in the valley, but sand and g ravel a re reported to extend at 
least 50 feet farther down, as determined by a well point. The average 
r un of the bank, as reported by the superintendent of the pit, is about 
three parts of sa·nd to two gravel. About 40 per cent of the concrete 
sizes produced consist of crushed gravel. 
Besides the sand and g ravel pits here noted, there are many small 
pits scattered here and there in the suburbs of Chicago worked bv 
pick and shovel, with wagon haulage, to supply local needs. 1bn}' 
of t hese pits are in the extinct bead i,es of Lake M ichigan, several 
miles from the present shore line. The location of these old beaches 
is shown in the areal geologv maps of the Chicago geologic fo lio. 
GENERA L ~iETHODS OF P REPA RATION OF SAND AND GRAVEL. 
The preparation of cleaned sand and g ravel begin s wi th its ex-
cavation from pit or ba·nk, and in volves moving from pi t to mill. screen-
ing to separate the sand and smaller g ravel, crushing to reduce the 
small bowlders and g ravel la rger than r 0 or 2 inches in diameter , and ·I 
washing to f ree the material of silt, clay, organic matter. and depends '1 
somewhat on local cond itions. 
On reaching the crushing plan t the g ravel is screened under a stream 
of water. A set of screens usually compri ses screens having some or 
all of the following sizes of perfora tions: 2-inch, 13/,-inch. r-inch , 
y,(-inch, f8- inch and y,i-inch. They are of both rotating and stationar;-
types. 
After the g ravel and sand have been sorted by screening, crushing 
and washing, into the requi red sizes, the material is stored in bins 
which a re readily emptied through spouts by g rav ity into C? rs on a 
conven ient siding. By discharg ing two or more bin at once into th <' 
same ca r, and by regulating the ra te of fl ow of sand and d ifferently 
sized g ravel, a mixture containing these materitll s in almost any de-
sired proportion can be obtained, as, for i·nstance, a mi ·tu re that will 
be suitable fo r concrete on the addit ion of the requi red fjuantity of 
Portland cement. Du rin<T the winter months. when fre zing i;, ter-
feres w ith washing operations, d rv scr<'c n. a rc use. when necder!. a t 
several plants in the dd rict. 
At the majority of pla·;,t. in th di . tric t ma terials arc separa ted into 
sizes about as follows: Torpedo sand (gra ins that pass 3~- inch sieve.) 
roofing gravel (passi ng- 0- inch but nol }\\-inch,) and concrete gravd 
(passing- 1)1.;- in h hut not 1/,- inch.) There i. omc varia tion f ro111 
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these sizes, of course, and larger sizes than I 0 -inch are produced 
The proportion of g ravel of concrete size, which is sharp and angular 
as a result of crushing, depends on the coarseness of the deposit. 
Where the perecentage of g ravel in the bank is high and a large pro-
portion of it is more than r 0 inches in diameter, the proportion of 
crushed stone in the product is of course relatively high, and has been 
known to reach '6o per cent . 
An interesting use to which the coarser gravel is put is as a flux 
in iron melting at Carpentersville, Ill. , and this is possible because 
of the large percentage of dolomite pebbles in the g ravel. 
An importan t factor in the sand and g ravel business is an adequate 
supply of water. Some plants are situated so close to Fox or Des-
plaines river that tl1ey may obtain water by pumping directly from 
the stream. Others reach ai1 underflow at the base of the pit, or th e 
base of the pit may be determined by water-saturated sa:nd and g ravel. 
and in such places an abundance of water may be obta ined by driving 
pipes a few feet into the water-bearing g ravel ancJ. pumping there-
from. Less advantageously" si tuated wi th respect to wnter supply are 
those banks that are remote from a stream or. high on the valley r ims, 
but usually in this well-watered countrv sufficient water may be caught 
in reservoirs so constructed as to receive the run-off from some gullv 
or wet-weather stream, or such a reservoir may be partly supplied bY 
pumping or utilizing the fl ow of a small spring . Where conservation 
of water is necessary, settling basins must be constructed, and space 
must be provided for them. \ /Vater thus used over and over again can 
be kept fairl y clean, but is hardly as des irable as a copious supply ob-
tained from w1ells or f rom a clear, fl owing stream such as· Fox river . 
AVAIL.'\BLE SAND AND GRAVEL. 
In the foregoing portion of the text sugg~stion s have been given as 
to possible ex tensions of workings along Fox and Desplaines ri vers. I n 
review it may be said that in the valley of F ox river. from the south -
ern part of Kenosha county, \!Vis .. to Geneva, Ill. , and perhaps farther 
south, there are many unworked deposits of sand and g ravel. A large 
part of the moraines and outwash deposits left by tl1e melting of the 
, glaciers in southeastern Vliscon sin is made up of sand and g ravel. 
The character of these extensive deposits has been discussed in detail 
by \iVilliam C. A lden* Their distribution is shown on the maps ac-
companying his report. There are vast amounts of sand and g rave! 
yet to be utilized in the tracts indica ted. These deposits. especiall v 
the moraines, vary greatly in character, however , from point to point. 
and much of the material is not now readily accessible for transportation. 
Tn the D esplaines vailey the best deposits are found between Toliet and 
the mouth of the Desplaines river . Proved but undeveloped deposits 
occur in the areas shown on the map forming figure 32, but 
owing to its necessarily smaii scale it has been impossible to show loca-
tions in the desired detail. O n account of the irregulariti es in deposi-
No. *l4~e 1~8b~van lobe of the Lake Micbi!:mn glaciAl.': P rof. Paper U. S. Geol. Survc~~ 
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tion which are conunon to glacial material, more particularly to mor-
ainal deposits than to outwash gravels, although somewhat character-
istic of the latt~r, it is essential that thorough prospecting be done be-
fore arrangements are begun to work a pit or bank on a large scale. 
A common method of prospecting a tract is to sink a number of test 
wells 3 to 5 feet in diameter and as deep as desired in order to deter-
mine the thickness of cover, proportion of gravel to sand, size and 
character. of gravel, whether or not any clay or "hardpan" is present, 
wh,ether or not the materials are mixed or stratified, at what depth 
water is encountered, total thickness of deposit, and all such factors as 
have a bearing on the economical development of the deposit. In 
many places such test wells have to be curbed by planks to prevent the 
loose wall material from caving in, and often it is impossible to re-
move the planks from the well, so stro·ng is the compression exerted by 
the deposit. 
LAKE SHORE DEPOSITS. 
AVAILABLE MATERIAL. 
Fine-grained sand occurs in inexhaustible quantity on the present 
beach of Lake Michigan, and in places there is more or less coarse sand 
and gravel mixed with it. As a source of supply for concrete material, 
however, these deposits are not now of great importance, for the follow-
ing reasons : The sand is mostly of finer grain than torpedo sand, 
which is most desirable; the material requires special methods for the 
separation of sand and gravel ; the deposits are consta:~tly shifting 
with shore currents ; and the occupancy of the lake front by docks, 
railroads, parks, boulevards and private grounds has made much of 
the beach unavailable or too valuable to be exploited for sand and 
gravel. 
At the south end of the lake, in Indiana, sand dunes have furnished 
much of the filling used in track elevation, and this area, together wi~ 
a few others temporarily worked south and north of Chicago, is still 
furnishing supplies of sand for local use, chiefly for lime mortars and 
plaster. 
METHOD OF OBTAI N ING AND PREPARATION. 
At Waukegan sand and gravel are obtained in a unique manner 
from the beach deposit. The W aukegan Sand and Gravel Company 
was operating in August, 1907, a sand pump or "sand sucker" in a' 
shallow lagoon between the Ludin ton Salt Company's docks and a 
spit occupied by the E lgin, Joliet and Eastern Railroad. The outfit 
consists of a centrifugal pump having a 6-inch intake and a 7-inch 
outlet pipe. The pump is driven by a 20-horsepower engine, and thP 
Wlhole apparatus is fl oated on a covered barge. "Water. sand, and 
g ravel as large as 30-inch are together pumped from the bott0111 of 
the lagocn, and are discharged throug h a pipe of va riable length into 
screens and thence into ca rs. I t is possible to pump materia l ff(\m a. 
g reat a depth as 20 fee t. and to ca rry the delivery pipe to ca rs at lt:~ st 
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6oo feet distant, provided a slight fall is given the pipe. Gravel larger 
than 30-inch is excluded by a screen over th,e mouth of the intake. 
Ocassionally the gravel that passes into the pump clogs it and makes 
trouble. It is reported that the capacity of such a plant is about IO 
to 35 ya rds per day of ten hours . 
The character of the deposits worked near Waukegan varies from 
place to place and also from season to season. Some deposits have 
been found· to yield only 2 to 4 per cent of gravel, whereas others have 
yielded 3375 per cent. The material being raised <tt Waukegan was 
clean and of good quality. The .gravel was composed principally of 
dolomite, granite, dark crystalline pebbles, quartz and chert. This 
material is used locally for the most part, although it is occasio·:1ally 
bought by Chicago dealers when an extra-clean gravel is required. 
TESTS OF MATERIALS. 
It is expected to publish later the results of official tests made on the 
concrete materials produced in the Chicago district at the structural 
materials laboratories of the survey at St. Louis. 
For the present paper, however, there are available an instructive set 
of results of tests mostly of Niagara limestone, made by the Testing 
Division of the Bureau of Engineering of the c.ity of Chicago. These 
tests, while not made on exactly the same basis as similar tests made 
at the survey laboratories, ai'e nevertheless made on a uniform basis, 
and afford valuable data (a) for comparison of the various sarrples 
of rock with each other; (b) for comparison of broken stone from the 
spoil bank of the sanitary and ship canal with freshly quarried ma-
terial ; (c) for comparison of g ravel concrete with concrete contain-
ing crushed stone; and (d) for general information as to the strength 
and weari·ng power of the limestone. 
The sampling and testing of the materials were carried on under the 
immediate supervision of Mr. P. C. McArdle, city engineer of tests, 
and the following notes in regard to the work are adapted from the re-
port of Mr. McArdle to Mr. John Ericso:n , city engineer of Chicago, 
nnder date of July 30, I907· 
In order that comparative tests for strength in concrete , for strength 
of material itself, and for wearing should be made, samples were taken 
' from thirty-one localities, of which fourteen were taken from the spoil 
bank of the Chic<tgo drainage channel, between Willow Springs and 
Lockport, and the remainder were from the various quarries deliver-
ing or about to deliver crushed stone to the market. 
Preparation of Sam~ples-The samples for concrete were taken di-
rectlv from the chutes at the crusher, of the same size as, it is used in 
stree.t paving and were used in that form. The samples for compres-
sion were I inch square by I 0 i·nches long, and were made by rubbing 
down larger blocks on an ordinary po'Mer rubbing board by an ex-
perienced stone cutter. The samples for abrasion were for the most 
part the size of paving blocks, 9 x 4 x3Y, inches formed bv the same 
rubbing process as the smaller pieces, and by the same operator. 
-24GS 
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Throughout the tests all samples were known by number only, and 
every safeguard was placed around the tests so that they might be made 
accurately and impartially. 
Concrete Compression Test-The cubes used in this test were 6 
inches on an edge and were formed in wooden moulds. The mixture 
used was the same throughout, viz. , one part Whitehall Portland ce-
ment, three parts torpedo sand and six parts crushed stone. The 
same amount of water, 8 per cent by weight of all material, was used 
in each block, and material for each block was weighed out, mixed and 
placed separately. All blocks were made by the same man, and !n as 
nearly as possible the same way. The test pieces were crushed under 
the direction of Professor Mosely, of the Lewis institute, in the pres-
ence of Mr. McArdle, using an Olsen 200,000 pound testing mitchine. 
The results of these tests are shown in the summary. The observa-
tions were made, first, when the first definite sign of failure occurred, 
and, second, when ultimate strength was reached. All pieces were 
broken at 14 days old, 48 hours of which samples set. in air in mold~. 
These test pieces were made as nearly as possible in the same manner 
and of the same proportions in which the material is used for cailcrete 
foundation s under asphalt, granite block, or brick street pavements. 
Compression Tests on Limestone-These tests were all made by i\Ir. 
McArdle on a Rhiele hand power crushing machi·ne of 20,000 pounds 
capacity, in the laboratory of the Bureau of Engineering at the Chicago 
avenue pumping station. Results as in former cases are shown in the 
summary. The blocks were r inch square by r y> inches long general!,·. 
In this series of tests also two observations were made, one at first sign 
of failure , and, second, when ultimate strength was reached. 
The Abrasion Test- This test was made on an ordinary brick rat-
tling machine, 30 inches in diameter, 28 inches long, and .in approxi-
mately the same manner as paving brick are treated. The charge con- ,, 
sisted of fifty pounds of cast-iron blocks, r y,j x r y,j x r y,j inches. The 
weight of stone used in nearly every case was 40 to so pounds. In ,, 
those cases in which a loss weight had to be taken, paving brick were 
added to make up the weight. This test, while not to be considered 
as accurate as as the others, yields good general information , showing [ 
that in many cases limeston e blocks stand up under the test a well 
as v itrified paving brick. It was impossible to get the stone all the 
same size or weight. Th e test cunsisted of revolving the stone blocks 'I 
along with the ca t iron blocks a known number of revolutions and at , 
uniform speed. Tn this case 1 .2 00 revolutions was aimed at and a ~peed , 
of 37 revolutions per minute. · 
Summary of Results of Tests of Limestone and Gmvel Prodnced in Chicago District. 
By Tes ting Division, Bureau of Engineering. City of Chicago, .Tuly, 19()7. 
LIMESTONE. 
1
6-inch concrete cubes, ~ 1-inch limestone cubes, I Per cent 
average compressive ave rage compressive lost by 
strength, lbs. per sq. in. strength, lbs. per. sq. in. abrasion. 
Sample I No. Furnished By. Loca.t.ion . 
1 American Crushed Stone Co. . .. Sanitary canal, spoil bank. L emont .. . .. .. 1, 795 
2 Artesian Stonf' and Lime Co .... Grand and Campbell a''es., Chicago.. . .... . ... 1,850 
3 UellP.wood Crushed Stone Co .... Bellewood.. ..... 1. 717 
<& Brownell Improvement Co ...... Thornton.. . . 1. 780 
5 Chicago Crushed Stone Co.. . McCook.. .. .. ... 1.817 
6 Consumers' Stone Co ........... Lemont . . . . . . . . . • . . . . . . .. 2. 049 
~ 8~:~:~1 ~~~~~~~~·::.. · .. *;~·thorne::........ .. --::: :·::.. ... t~g; 
9 Do lese & Shepherd.. . . . . . . .. .. . . McCooh:.. . . . .. . . . . . . .. . . . .. .. .. . . .. . . .. . 1. 789 
10 Elmhurst.·Chica.go Stone Co Elmhurst . . . . . . . . . . . . . ...... . .. , 1, 669 
11 Federal Stone Co . . . . . . . ...... LaGrange. 2, 192 
12 Illinois StoneCo ... ... ...... . ... . Lemont.... . 1.847 
13 LaGrange Crushed Stone Co.. . LaGrange....... . . . . . . . . . . . . . . . 2,158 
14 l:"arke1·-\Vnshington Stone Co . . . 73d st. and Yates u., ... Chicago ..... . ...... . . 
15 Sanitary Distr ict of Chicago .... Canal spoil ban\,, sec. 2, Willow Spring ... 
16 .. do... . Canal spoil bnnlt, sec. 3. Willow Spring . 
17 .. do.. Cannl spoil bitnlt, sec. <&.Sag Bridge .... 
18 .. do ......... Canal spoil bank, sec. 5. Sag Bridge .. 
19 .. do. .. .. .. .. . .. .. . .. .. . . . . .. Canal spoil bllnk, sec. 6, L emont .. 
20 .. do. .. . .. . .. .. .. .. . . .. .. .... Canal spoil banK, sec. 7, Lemont ........... . 
21 .. do. . . .. .. .. . . .... . . . . .. . . .... Canal syoil bank, sec. 8, Lemont .... .. 
22 .. do.. . . . . ... . ... . ... . ..... Canal spoil bank. sec. 11, Romeoville .. . 
23 .. do ............. .,.. . .. Canal spotl bank. sec. 12, Romeoville .. 
U .. do.. . . ... Canal spoil bank, sec. 13. Lockport .... 
25 .. do ............................... Canal spoil bani{, sec. a. Lockport .. 
26 Stea.rnes Lime and Stone Co .. . . 27th and Halsted sts .. Chicago ...... . 
27 Union Limcworks Co ............ 19th and Lincoln sts .. Chicago ... 
28 U.S. Crushed Stone Co.. .. .... McCoook ................ . ... ..... .. 
29 Western Stone Co.. Canal spoil btlnk. sec 9. Lemont. 
~ ~ . . ... ~. 
31 Young Stone Co. . . ........... Lemont .. 
~~ I ~~~~ ~bo~e ~a~d ?o 
I
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Analyzing the results as shown in these tests the average compres-
sive strength on 6.-inch concrete cubes of the three spoil bank sam-
ples, viz., Nos. I , 29 and 30 yields 66,444 pounds ( 1,846 pounds per 
square inch ) while the average strength of the remaining seventeen 
quarry samples is 64,684 ( I 763 pounds per square inch) nearly the 
same result. In the limestone compressive test the average of fourteen 
drainage channel spoil bank samples shows, II ,834 pounds while that 
from the ·seventeen quarry samples shows 12,397 pounds, a very slight 
diffe rence. 
Similarly, in abras ion test the average per cent loss of weight in the 
test of the fourteen drainage channel spoil bank samples is 2I,oo1 
lvhile that of the other seventeen samples is 19.57 per cent. Elimina· 
ting, however, No. IS the average of the thirteen remaining would be 
19.36 per cent loss. The opinion of the city engineer of tests based 
upon these results is that the rock taken from the spoil banks is in 
general as good as that taken from any of the quarries of the district. 
Rotten stone, however, may be found in almost any of these quarries, 
as well as in the spoil banks, and this is particularly true of the fl.Ua r-
ries i·n the Lemont district, and in the spoil bank along sections 12 and 
I3, and this rotten stone may be readily detected by the observer. 
There are submitted also tests on two samples of crushed gravel 
concrete, numbered rg and 2g. The former was of large size, 
the latter of small size. It will be ·noted that No. rg result is among 
the highest of all the tests made, while 2g shows a good average 
result. I 
In conclusion Mr. McArdle adds that for three years he traversed 
the drainage canal while it was under construction at every depth from 
the surface to a depth of thirty-five feet, from Lemont to Lockpor t, a 
distance of eight miles, and he unreservedly states that, with the ex-
1 
ception of a small part of section I2 and at places in section I3, the 
rock while being excavated was of an exceptiona lly sound character; 
and the tests show that although the rock taken for test was necessarily 
taken from the outside, or weathered portion, the chara~ter still re-
mains good, and it must reasonably be expected that on the inside of 
the pile also it should be sound. 
LITERATURE. 
There is a long list of papers dealing with subj ects mainly of pure! 
scientific interest i·n connection with this area, but few of them have 
practical value in rela tion to the subj ect of concrete materials. In 
the following papers will be found useful data regarding the characte~ 
and distri l ution of the limestone, sand , and g ravel in the vicinity of 
Ch icago: 
ALDEN, Wn.LIAM C. Descrintlon of the Chicago di st rict : Geologic Atlas U. S., 
fol io 81 , U. S. Geoi. Survey, 1902. 
-- The Delavan lobe of lbe Lal<e Michi gan glacier : P rof. Paper U. S. Geol. 
Su rvey No. 34, 1906. 
L>:VEil>:'l"l', FnANK. The water r sourc a of Tilinois: Sevente&ntil Ann. Rept. 
U. S. Geoi. Survey, pt. 2, 1 96, pp. 695·849. 
-- The Pl istocene featu res and deposits of lh hicago area: Bull. Chi· 
cago Acad. S I. No. 2. Ceol. a nd at. Hisl. Surv y, 1897. 
--'-- 1'he Ill inois gia.r ia l lobe: Mon . U. . Geol. urv y, ' '01. S , 1 90. 
THE MINERAL INDUSTRY OF ILLINOIS. 
(BY H. FOSTER BAIN . ) 
Statistics of mineral production showing the output of the State 
for 1906 were collected as heretofore in cooperation with the U. S. 
Geological Survey and a summary was published in July last.* A 
later summary statement was published at Washington. t The latter 
statement, since it includes revised figures , is reproduced below to-
gether with estimates for 1907 wherever the latter are available. De-
tailed figures are not yet (May I, 19o8) made up. Where no estimate 
is given it may be safely assumed that in 1907 the .production was as 
large or larger than for 19o6 since the inten_se activity of the first half 
of the year more than offset the depression of the latter half. 
These figures are not all strictly comparable and equally accurate. 
They will, however, indicate the great variety and value of the mineral 
output of the · State. In the main they represent the value of the raw 
material at the mines. The metals, however, except as indicated are 
figured on the basis of furnace pro\\vct ; the lead and zinc being the 
ore or metal produced from Illinois ore. The pig iron was all produced 
from ores shipped in from other states. Illinois, however, contributed 
the flux and much of the fuel. In accord with custom the figures are 
given here. The coke and by-products were only in small part pro-
duced from local materials. If, however, all material shipped in and 
here reduced were eliminated there would still be a · gross value of 
$gz,ooo,ooo, approximately to be credited to the mines and quarries 
of the State. A detailed statement will be published in Circular 4 of the 
State Geological Survey. 
*The Mineral Production of Illinois in 1906, by F. B . Van Horn. State Geologf.cat 
Survey, Circular No. 2, 11 pages. . 
tSummary of the Mineral Production of the United States In 1906. W. Taylor 
Thorn, Advance Chapter from the Mineral Resources of the United ·States, Calendar 
year, 1906, U. S. Geol. Survey, p. 41. 
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;vJineral Prod1tction of lllino·is in 1906 and 1907. 
I 
I I Measure. 1~·-1 1907. I Quantity.~ Value. l Quantity. [ Value. Material. 
Cement, natural 
Cement. portland 
Clay. 
:::: . ~:::~~~.·:::: ::: 1.:::: $2.::::::12!::: s 2.:::: 
.. .. Short tons . . 139, 70i 131. 272 l 
12.634.181 r· 13' 351' 362 Clay products 
Coal .. . . . . ......... Short tons . 
Coke and by-p roducts .. 
Fluorspar . 
(1 , 480.104 44,763,062 51,317.146 54,687, 38Z 
•3.926. 103. 
.. ..... Short tons .. 28.268 160.623 25. 128 1<1 ,971 
Glass sand .... ..do ... 238, 178 156.SS.. 
Iron , pig ..... Long tons... 2, 156,866 *1.7,128,000 ..... 
Lead . . . . . . . Short tons .... 
Lime . ...... do .... 
Mineral waters . . .. . . . .. . . . ...... Gallons . 
Natural gas 
572 65,2al . 
121.546 534. 118 
574,453 77.287. 
87.211 
152. 819 
52,228,000 
"C5,760 
91 ,760 
Petroleum .... 
Sand and gravel 
Stone 
.. Barrels .. 4,397,050 3,274,818 24.~0.024 16,687.216 
. . . . . . Short tons . , . 2, 419, 381 886, 357 . 
2,961,456 .. 
Zinc, metal . Short tons . .. 282 34, 404 . 
Zinc, ore ... .. do .... 
Pyrites . . 
Ot~er products ... 
Totals ............ .. ... .. . . 
'*Estimated. 
tincludes oJum aluminum, sulphate, slag cent, sand-lime br ick, pigments. 
t lncludes slag cemen t. 
§Includes lime. 
'JEstimates of metal reduced from local ore. 
1, 184.020 
§4,348,647 
'6,614.608 
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Tests of Illinois Petroleum ~y the U. 0. Geological Survey. 
~------------------------------------------------------------~-- -------~~-----------------------------------------------------------------------~---------------
PHYSICAL PROPERTIES. DISTILLATION BY ENGLER'S METHOD. 
I,OCATION OF WELL. 
Oilfield pool, Parker Township, County: 
23 S. Spell bring farm, sec. 7; Ohio Oil Co . .... ......... .. . . 
24 M. K. Young farm, sec. 18; Ohio Oil Co: .. ....................... . 
25 G. H. JetTries farm, sec. 20; Ohio Oil Co . . . . . . . . . . . ..... . ...... . 
Parker Township pool. Clark County: 
26 J. Turner lease. sec. 33; Ohio Oil Co ............ ................ .. 
29 .. do .............................................. ... .... ...... ..... . 
27 Kelley farm, sec. 33; Treat & Crawford ............ ..... . 
28 M .• T. Linn faro; Mars Oil and Gas Co ............... ............ .. 
Siggins pool, Union Township, Cumberland County: 
Number of Depth of 
well. well. 
7 
27 
21 
3,t,5,6, 7, 
10,11 
12 
1,2,3,4 
1-9 
Feet. 
330 
330 
325 
± 300 
±300 
300 
280-320 
"16 Queen fa.rm, sec. 13; Camp~ell, McElroy & Bell .... ..... ... ..... 5, 8, 9,10, 11, 
13,21 
± 400 
HOO 
577 
"17 .. do ..... . . .............. .. . ...... . ..... ............................. 1, 2,3,4,17, 
tl8 Underwood lease, sec. 13; Ohio Oil Co . ..... ..... ....... ... .. . ... . 
Johnson Township pool, Clark County: 
tl9 W. D. Misner lease; Pure Oil Co .. . . . . . . . . . . . . . . . . . . . . . . . ... .... . 
120 M. Misner lease; Pure Oil Co ........... . ............. ...... .. .... . 
§~J • Z. E. Brant farm, sec. 26; Oh~o 0!1 Co ........................... . 
§22 Z. E. Brant farm, sec. 26; Oh10 011 Co ........... . ....... . . . ..... . 
Robinson pool, Crawford Counry: 
1 Mitchell Oil Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... ....... . 
2 Graswald lease; G. E. Thomas .. . .............. .................. . 
4 Miller lease; F1sher Oil Co ..................................... .. . 
3 Quick lease; John Markham .. .. .. . . .. . . . .. .. . . .. . .. .. ......... .. 
Duncansville pool, Montgomery Township, Crawford County: 
5 J. W. Cre!:>well ............................................. : .. ... .. 
6 Higgins lease; M. Berstein Co . . . . . . . . . . . . . . . . . . . . . . . . ......... . . 
Bridgeport pool, Petty township, Lawrence County: 
~9 W. E. Neil lease; 13raden Oil Co ....................... ...... ... .. . 
§!i Eshelman lease; Bridgeport Oil Co ............................. .. 
§7 •• do ............ ..... .... .. ...... .. ....... . ..... . .......... ......... . 
10 'l'horn lease, south of Bridgeport; Ohio Oil Co .. (Buchanan sand) .. 
11 .. do .................................. . ............... .............. . 
12 .. do ............................................................... . . 
14 Macpherson lease(lOO acres;) Kirkwood Oil Co., (Kirkwood sand) 
15 Macpherson lease(20 acres;) Kirkwood Oil Co .. (Kirkwood sand) 
Pipe line. Ohio Oil Co., Martinsville: 
33 Northern part Clark County .............................. .. .... .. 
32 Siggins pool. Union Township, Cumberland County ..... ...... . 
34 Johnson 'l'ownship, south part of Clark County ........... . .. . . . 
30 Crawford County ................................... .............. . 
31 Lawrence County ..... .... ........ . . ....... ....... ............... . 
18,19 
17 
l. 2, 3, 
1 
2 
7 
3 
2 
4 
2, 12 
13. u, 17 
8,10 
1 
1 
606 
610 
480 
t74 
± 950 
970 
945 
960 
970 
965 
1, 435 
± 900 
± 900 
±1,300 
±1, 1100 
± 1. 300 
± 1,500 
± 1.500 
....... ... .... , 
Specific 
gravity. 
0.846 
.8!6 
.854 
.879 
.879 
.865 
.859 
.839 
.8U 
.878 
.863. 
.866 
.868 
.879 
.846 
.854 
.871 
.839 
.915 
.919 
.833 
. 854 
.865 
.855 
.855 
.856 
.828 
.826 
.876 
.869 
.878 
.855 
.8!7 
Baume 
degrees. 
35.5 
35. 5 
33.9 
29.3 
29.3 
31.8 
33.0 
36.9 
36.5 
29A 
33.2 
31.7 
31.3 
29.3 
35.5 
33.9 
30.7 
36.9 
23.0 
22.3 
38.1 
33.9 
31.8 
33.7 
337 
33.5 
39 .1 
39.5 
29.8 
31.1 
%9.4 
33.7 
35.3 
"'Oil from first sand. t Lower sand oil; contains 8 per cent of water. 
~ Last 10 cubic centimeters of burning oil had specific llravity 0.837. 
Color. Odor. 
Light green .. .......... .. High sulpbur ..... ...... . . 
.. do ........ ............ ...... do ................... . ... . 
.. do ......... .. ..... ... ....... do .... . .. ..... ........... . 
Medium a-reen ........... . Sulphur .......... .. . . .... . 
Brown .... . ............. .. Hia-h sulphur ............ . 
Light green .............. Sult>hur .... . ............. . 
.. do .............. ... ......... do ..... .. ................ . 
.. do. .......... ... .. .. ........ do .. ......... .. .. .. ..... . 
.. do .. ..................... ... do ....... ....... ......... . 
.. do ............. .. ... .. ...... do ... .... . .... ..... ...... . 
nark ir'een.·: :::: :: ·. ·. :::::: stiii>hiir: :::: : ·.:::::::::::: 
Light green ................ do ... . . ... . . ............ . . 
Medium green . . . . . . . . . . . . . . do ... ............... . . ... . 
. . do.. . . . . . . . . . . . . . . . . . . . . . . Aromatic . . ... ........... . 
Lignt green. . . . . . . . . . . . . . . . do ........ .... ........... . 
.. do ... . ............ . ......... do .. ..... ................ . 
Dark green . . . . . . . . . . . . . . . .do .. .......... . ... : . .. ... . 
Brown .... .. .............. Sulphur. . . . . . . . . • . . .. . .. . 
.. do ........ ........ .. ... ..... do ........ ... ... ..... .. . . . 
Light green . ..... . .. ...... Lilte Pennsylvania on ... . 
Dark green ........ . ........ d11 .. .... ..... ........ .... . 
.. do ......... ......... ........ do ..... ....... . ........ . . . 
Medium llreen . . . . . . . . . . . . . . do ... .................... . 
..do ....... . ... .... .. . . .. ... .. do ... .... . .......... . .... . 
Li"ht green..... . . . . . . . . . . . . .. .............. .. ....... . 
Dark green ..... . .......... ..... ..... . ............... . 
Medium green .... . ....... ...... .... . ........ . ... . . .. . 
.. do ...... .. .............. .. Slight sulphur .......... .. 
..do ............ .......... .. do .. ............. .. ...... . 
Light green.. .... . . ... ... do ....... .. ...... .... .... . 
.. do ........... . ...... . ..... Aromatic ................ . 
.. do ............. ... ... ..... Like Pennsylvania oil. .. . 
Sulphur. 
P. ct. 
0.48 
.35 
.47 
.30 
.37 
. 48 
.38 
.20 
.2, 
.33 
.. ... :ao .. 
.27 
.2i 
.16 
.17 
.19 
.15 
.39 
.89 
.17 
.24 
tNot det. 
.20 
.21 
. 13 
.17 
.26 
.19 
.23 
.17 
.17 
Bea-ins to 
distill at--
·J a. 
63 
55 
55 
65 
65 
75 
65 
60 
60 
80 
75 
75 
76 
75 
80 
60 
80 
51 
80 
75 
.............. 
47 
70 
75 
68 
75 
45 
40 
81) 
80 
70 
75 
71 
t Lower sand oil. 
HY VOLUME. 
'l'o 150° c. 150° to 300° c. 
C~bic cen- 1 pecific 
t1meters. 1navity. 
-'--
14.0 0, 7745 
10.5 .7357 
15.5 . 71123 
8.5 .7557 
8.0 . 7008 
11.5 . 74113 
14 .0 .7473 
18 .0 .7211 
18.0 .7201 
10.1 .7190 
11.5 . 73't8 
8.0 . 71911 
10.5 . 7261 
10.0 . 7275 
8.0 . 7183 
16.0 .73110 
ll.5 .7531 
20.0 .7205 
1.0 
········ ·· ·· ·· 4.0 .............. 
21.0 .7106 
15.0 . 7175 
14.5 . 7197 
16.5 . 7193 
16.5 .7268 
H.O .7248 
21.0 . 73111 
211.0 .7113 
11.0 . 7371 
13.0 . 7268 
10.0 .71126 
15.0 .711a8 
15 .0 .7269 
Cubic cen- ~ Specific 
timeters. _ _::._a_v ~ty. 
31.0 0.8145 
3£.0 .!H8! 
30.5 .8173 
25.0 .8278 
27.0 .8268 
30.5 .81911 
25.0 .8216 
38 .0 .8146 
30.0 .8071 
34.0 .8215 
35.0 .8174 
32.0 .8068 
30.5 .81U 
33.0 .8186 
::19.0 . 7941 
34.0 I 11. 8135 
32 8 .8266 
32.0 .8107 
24.lj .8391 
20.0 .8507 
33.0 .suo 
32.0 .8211 
31.0 .8218 
19.0 **. 7923 
41.0 .81143 
32.0 .8188 
25.0 .8103 
111.5 .8101 
29.5 .8147 
aa.o .7983 
33.0 .8183 
37.0 .810::1 
34.0 .8053 
11 Lower sand oil; contains 5.04 per cent of a.shpha.lt . 
BY WEIGHT (PER CENT.) 
To 160° C. 
12.6 
9 . J 
liUI 
7.3 
6.11 
9.8 
12.1 
15.4 
15.4 
9., 
9.7 
6.6 
8. 7 
8 . t 
6.7 
13.7 
9.9 
17.1 
·············· 
17.9 
12.6 
12.0 
13.8 
14.0 
11.8 
18.5 
19.8 
9.2 
10.8 
8.3 
12 .8 
12.8 
29 .8 
112.~ 
2}.1 .2 
23 .5 
25 .3 
28 .8 
2i! .9 
36.9 
28.8 
31.8 
33.1 
29.8 
28.6 
31.1 
36.6 
32.3 
30.3 
30.9 
22.4 
18.5 
32.1 
30.7 
29.4 
..... "39:3" 
30.6 
21.4 
30.9 
27,, 
30.3 
30.7 
35.0 
32.3 
Total 
volatile. 
t2.4 
41.9 
<l2.5 
ri0 .8 
31.6 
J8.6 
36 0 
52.3 
44 .2 
41.2 
!2 .8 
ll6 .4 
37.il 
39 .5 
43.3 
46.0 
<l0.2 
48.0 
··········· 
.. 
·········· ···· 
50 0 
43 3 
UA 
.......... sa:a 
42., 
42.9 
50.7 
36.6 
41.1 
39 .0 
47.8 
45.1 
~Upper sand oil. 
•• Incomplete. 
ILLINOIS STATE GEOLOGICAL SURVEY. 
LEGEND. 
~ First class roads. 
::::::;=::-=- Secondary and private roads. 
~Railroad. 
• Houses. 
r Behoof-houses. 
1 Churches. 
~ Shafts. 
~ Bmalf shafts and fest-pits. 
·.::: Old workings. 
®o. H. D ia mond-dril I holes. 
___ State line. 
__ Township line. 
-~Section line. 
____ Quarter-section line. 
............... 
Geologic boundary . 
Maquoketa Shale. 
R.l W. R.l E. 
MILLBRIG SHEET 
OF THE LEAD AND ZINC DISTRICT 
SCALE 
4inches=1 mile. 
CONTOUR IN'..['ERV AL =10 FEET. 
Topography by M. J. Perdue. Drawn by D. F. Higgins 
Geology by U. S. Grant and M. J. Perdue 
ORDOVICIAN 
D Galena Dolomite. 
1 MILE 
H. FOSTER BAIN, DIRECTOR. 
LEGEND. 
/ Spring and stream. 
-'--, Intermittent stream. 
": Temporary bench-mark, with elevation. 
x u.s.;fjM· United States Geological Survey perm a-
/ //. nent bench-mark. -~9~ 01 Contours, showing elevations. . 
..:6. ~· ~ Structural contours on the base of the 
Galena dolomite. Arrows show di-
(S) rection of dip of strata. The avail-~\ able information for these structural 
contours is shown by the symbol 
next below. Where such information 
is lacking their location is doubtful. 
Elevation in feet above sea level of the 
625 base of the Galena dolomite. 
D Platteville (Trenton) Limestone. 
THE MATTHEWS·NORTHRUP WORK8 1 8UFFA.LO N. Y. 
Bull. No. 8, Pl. 9. 
+ 
--. .... _____ .. 
.... ····· ... 
X 
• 
0 
52C 
67 
N 
R7E 
~~==~~~~o~==========~==S=c=a==le====2e:==========3e:==========4~ile• 
MAP OF PART OF THE EI,DORADO QUADRANGLE, ILLINOIS. 
Sbowlng topography and structural geology. 
LEGE D. 
. ection lines. 
. >nblic roads. 
ontours showing elevation of land above 
sea level. 
Contours showing elevation of base of Coal 
Jo. 5 above sea level. 
Approximate outcrop of Coal No. 7. 
Commercial mines. 
Local mines. 
Rock outcrop 
Coal test boring. 
Well. 
Oil or gas prospect boring. 
Calculated altitude of Coal No. 5 above sea 
level. 
Datum locality referred to in text or· mine 
table 
Bull. No. 8, Pl. 10. 
a 
2 
3 
·Carthage Lime::ttone 
Vertical Scale 
Q sp 100 feet 
4 
I 
c;> I 
Coal7 
Ooal4 
b 
Representative columnar sections o! Saline-Gallatin coal field. These sections are 
compiled !rom the following sources (numbers refer to locations indicated by corres-
ponding numbers on plates 8 and 9: 
1. a.. From observations at locations 31, 32, 33. 
b. From core drllllngs at locations 30 and 28. 
2. a. From ravines at locations 8 to 13. 
b. From locations 49 and 7. 
c. From Shawneetown hiPs at locations 23 and 24. 
d. From well at location 26. 
:3. . From numerous borings in southwestern part of the area. 
4. a. From tube borings near junction. 
b. From record and exposures at location 79. 
c. From drilling by Broughton Temple at Equality. 
5. a. From Gallatin county section by Cox, (Geo. Survey Illinois, Vol. 6, 1875, p. 
202.) 
b. F1:om Battery Rot:k, Illinois . .and Caseyvllle, Ky. 
State Geological Survey. 
11 12 
T.SS. 
R4 E. R 6 E. 
0 1 2 3 4 Miles 
MAP OF A PORTION OF THE SALINE-WILLIAM:SON COUNTY COAL FIELD. 
Showing structural geology and datum points. 
Bull. No. 8, Pl. 11. 
t· 
• 
2 
• 
LEGEND. 
Contours showing elevation of base of Coal 
No. 5 above sea level. 
Same with uncertainty because of possible 
faulting. 
First class roads, 
Second class roads. 
~1 Coal mine and reference number. 
• 
Test boring furnishing approximately com-
plete data. 
o Test boring with no record. 
~j Test boring with reported location only. 
BM Bench mark with elevation above sea level. 
N 
Numbers accompanying symbols of mine~ 
and test holes refer to tables on pp. 235 
to 239 and 244. 
State Geological Survey. 
PRIDLIMINARY MAP OF THE BELLEVILLE-BREESE QUADRANGLES 
Bull. No. . PI. 12. 
X 
~ 
0 
• 
LEGEND. 
Contours showing elevation of "Belleville 
coal" above sea level. Interval 50 feet. 
Commercial mines. 
Local mines. 
Abandoned mines. 
Air shaft . 
Coal test borings. 
0 Water well borings. 
-} Gas well boring. 
Bench mark showing elevation above sea 
level. 
£ -Rock outcrop. 
15 Figures i·eferring to tables in the text. 
N 
state Geological Survey. 
A 
100 
. ' 
h e 
Pl. JI Pt.m 
Plat of main entry and sections along main entry of the German Coal Co.'s mine near 
Peoria. A. Section of the southeast wall of the main entry. B. Section of a part 
of the northeast wall of the same opposite the point g.. C. Plat of a part of the main 
entt·y. Pl. II, III, IV. V, VI, indlicate location of plates 14, 15, 16, 17 and 18 
respectively. Bear'ings approximate. Scale not entirely exact. 
Bull. No. 8, Pl. 13. 
NW 
Pt.m 
